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DATA HANDBOOK SYSTEM 


Our Data Handhook System comprises more than 60 books with specifications on electronic compo- 
nents, subassemblies and materials. It is made up of four series of handbooks: 


ELECTRON TUBES BLUE 
SEMICONDUCTORS RED 
INTEGRATED CIRCUITS PURPLE 
COMPONENTS AND MATERIALS | GREEN 


The contents of each series are listed on pages iv to vill. 


The data handbooks contain all pertinent data available at the time of publication, and each is revised 
and reissued periodically. 


When ratings or specifications differ from those published in the preceding edition they are indicated 
with arrows in the page margin. Where application information is given it is advisory and does not 
form part of the product specification. 


Condensed data on the preferred products of Philips Electronic Components and Materials Division is 
given in our Preferred Type Range catalogue (issued annually). 


{Information on current Data Handbooks and on how to obtain a subscription for future issues is 
available from any of the Organizations listed on the back cover. 
Product specialists are at your service and enquiries will be answered promptly. 
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ELECTRON TUBES (BLUE SERIES) 


The blue series of data handbooks comprises: 


T1 
T2a 
T2b 
T3 
T4 


T5 


—T6 
v7 


T8 


T9 


T10° 


T11 


T12 


T13 


T14 


T15 


T16 


Tubes for r.f. heating 

Transmitting tubes for communications, glass types 
Transmitting tubes for communications, ceramic types 
Klystrons 

Magnetrons for microwave heating 


Cathode-ray tubes 
Instrument tubes, monitor and display tubes, C.R. tubes for special applications 


Geiger-Miller tubes 
Gas-filled tubes (will not be reprinted) 


Colour display systems 
Colour TV picture tubes, colour data graphic display tube assemblies, deflection units 


Photo and electron multipliers 

Piumbicon camera tubes and accessories 
Microwave semiconductors and components 
Vidicon and Newvicon camera tubes 


Image intensifiers 


Data collations on these subjects are available now. 


Infrared detectors ; i ; 
| Data Handbooks will be published in 1985. 


Dry reed switches 


Monochrome tubes and deflection units 
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units 


May 1985 


SEMICONDUCTORS (RED SERIES) 


The red series of data handbooks comprises. 

$1 Diodes 
Small-signal silicon diodes, voltage regulator diodes (< 1,5 W), voltage reference diodes, 
tuner diodes, rectifier diodes 

S2a Power diodes 

S$2b ~—s Thyristors and triacs 

$3 Small-signal transistors 

S4a Low-frequency power transistors and hybrid modules 


S4b —_— High-voltage and switching power transistors 


S5 Field-effect transistors 


S6 R.F. power transistors and modules 
$7 Surface mounted semiconductors 
$8 Devices for optoelectronics 


Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared 
sensitive devices, photoconductive devices. 


$9 Power MOS transistors 

$10 Wideband transistors and wideband hybrid !C modules 
$11 Microwave transistors 

$12 Surface acoustic wave devices 


S13. Semiconductor sensors 


October 1985 


INTEGRATED CIRCUITS (PURPLE SERIES) 


The purple series of data handbooks comprises: 


EXISTING SERIES Superseded by: 
IC1 Bipolar ICs for radio and audio equipment ICO1N 
IC2 Bipolar ICs for video equipment {}CO2Na and |CO2Nb 
IC3 ICs for digital systems in radio, audio and video equipment ICO1N, 1CO2Na and |CO2Nb 


1C4 Digital integrated circuits 
CMOS HE4000B family 


1C5 Digital integrated circuits — ECL ICO8N 
ECL10000 (GX family), ECL100 000 (HX family), dedicated designs 

IC6 Professional analogue integrated circuits 

1C7 Signetics bipolar memories 

iC8 Signetics analogue circuits | IC11N 
IC9 Signetics TTL logic ICOON and IC15N 
1C10 Signetics Integrated Fuse Logic (IFL) IC13N 
1C11 Microprocessors, microcomputers and peripheral circuitry IC14N 
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NEW SERIES 


ICO1N 


iCO2Na 


ICO2Nb 


ICO3N 


ICO4N 


ICOSN 


ICOGN 


Radio, audio and associated systems 
Bipolar, MOS 


Video and associated systems 
Bipolar, MOS . 
Types MAB8031AH to TDA1524A 


Video and associated systems 
Bipolar, MOS 
Types TDA2501 to TEA1002 


Integrated circuits for telephony 


HE4000B logic family 
CMOS 


HE4000B logic family — uncased ICs 
CMOS 


High-speed CMOS; PC54/74HC/HCT/HCU 
Logic family | 


Supplement High-speed CMOS; PC74HC/HCT/HCU 


to ICO6N 


ICO7N 


ICO8N 
ICOON 


IC10N 


1C11N 


IC12N 


IC13N 


IC14N 


IC15N 


Note 


Books available in the new series are shown with their date of publication. 


Logic family 


High-speed CMOS; PC54/74HC/HCT/HCU — uncased ICs 
Logic family 


ECL 10K and 100K logic families 
TTL logic series 


Memories 
MOS, TTL, ECL 


Linear LS! 


Semi-custom gate arrays & ceil libraries 
ISL, ECL, CMOS 


Semi-custom 
Integrated Fuse Logic 


Microprocessors, microcontrollers & peripherals 
Bipolar, MOS 


FAST TTL logic series 


(published 1985) 


(published 1985) 


(published 1985) 


(published 1985) 


(published 1984) 


(published 1985) 


(published 1985) 


(published 1984) 


(published 1984) 


(published 1985) 


(published 1985) 


(published 1985) 


(published 1984) 


October 1985 
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COMPONENTS AND MATERIALS (GREEN SERIES) 


The green series of data handbooks comprises: 


C1 Programmable controller modules 
PLC modules, PC20 modules 


C2 Television tuners, coaxial aerial input assemblies, surface acoustic wave filters 


C3 Loudspeakers 


C4 Ferroxcube potcores, square cores and cross cores 
C5 Ferroxcube for power, audio/video and accelerators 
C6 Synchronous motors and gearboxes 


C7 Variable capacitors 

C8 Variable mains transformers 
C9 Piezoelectric quartz devices 
C10 Connectors 


C11. ~=«~Varistors, thermistors and sensors 


C12 Potentiometers, encoders and switches 
C13 __—*Fiixed resistors 

C14 ~~ Electrolytic and solid capacitors 

C15 Ceramic capacitors 

C16 Permanent magnet materials 

C17 Stepping motors and associated electronics 
C18 Direct current motors 

C19 Piezoelectric ceramics 


C20 Wire-wound components for TVs and monitors 


C21* Assemblies for industrial use 
HNIL F2Z/30 series, NORbits 60-, 61-, 90-series, input devices 


C22 ‘Film capacitors 


* To be issued shortly. 
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“ VCER: 


BDX42* 


BDX45*, 


BD675 
BD676 


BDX43* 
BDX46* 


BD677 
BD678 
BDT6 1 
BDT60 
TIP110 
TIP115 


TIP120 
TIP125 


BD331 


| BD332 


BD645 
BD6 46 


BDX63 
BDX62 
TIP 130 
TIP135 


BDT63 
BDT62 
TIP140 
TIP145 


BDX44* 
BDX47* 


BD679 
BD680 
BDT61A 
BDT6OA 
TIP111 
TIPi16 


TIP121 
TIP126 


BD333 
BD334 


BD647 
BD6 48 


BDX63A 
BDX62A 
TIP131 
TIP136 


BDT63A 


BDT62A | 


TIP141 
TIP146 


GENERAL PURPOSE DARLINGTON TRANSISTORS 


collector- emitter voltage (open base) VcEO (V) 


BD68 1 
BD682 
BDT61B 
BDT60B 
TIP112 
TIP117 


TIPi22 
TIP127 


BD335 
BD336 


BD649 
BD650 


BDX63B 
BDX62B 
TIP132 
TIP137 


BDT63B 
BDT62B 
TIP142 


| TIP147 


BDE683 
| BD684 
BDT61C 
BDT60C 


BD337 
BD338 


BD651 
BD652 


BDX63C 
BDX62C 


BDT63C 
BDT62C 


BDT2 1 
BDT20 


BU807 


200 


BU806 


| oe oes ee | oe (eae 


BU826 


125 


62,5 


62,5 


125 


case 


TO-202 
TO-126 
TO-126 
TO-220 


TO-220 


TO-220 


SOT-93 
SOT-82 


TO-220 


TO-220 
TO-220 


TO-3 


TO-220 


TO-220 


| SOT-93 


4 
Qt 
cm 
Do 
ma 
Oo 
z 


Ic collector-emitter voltage (open base) VcEo (V) 


: pas [so feo [100 [20 [90 [150 [20 | 37s [aco ‘| ™ 


Ptot case 


12 N BDT65A | BDT65B | BDT65C 125 TO-220 
P BDT64A | BDT64B | BDTG64C 
N BDV65A | BDV65B | BDV65C BUV90;A/ 125 SOT-93 
P BDV64A | BDV64B | BDV64C 
N BDX65A | BDX65B | BDX65C 117 TO-3 
P BDX64A | BDX64B | BDX64C 
N BUX90 125 TO-3 
16 N BDV67A | BDV67B | BDV67C 200 SOT-93 
P BDV66A | BDV66B ; BDV66C 
N BDX67A | BDX67B | BDX67C 150 TO-3 
P BDX66A | BDX66B | BDX66C 
25 N BDX69A | BDX69B | BDX69C 200 TO-3 
P BDX68A | BDX68B | BDX68C 


GENERAL PURPOSE POWER TRANSISTORS 


Ic collector-emitter voltage (open base) VcEg (V) Prot case 


€ 


1 N BD137 | BD139 8 TO- 126 
P BD138 | BD140 
N BD827 | BD829 TO-202 
P BD828 | BD830 
N BDW57 | BDW59 TO- 126 
P BDW58 | BDW60 
N BDT29A | BDT29B | BDT29C 30 TO-220 
P BDT30A | BDT30B_ | BDT30C 
n N TIP29A | TIP29B | TIP29C 30 TO-220 
3 P TIP30A | TIP30B | TIP30C 
@ 
a 1,5 |N BD228 | BD230 12,5 | TO-126 
® P BD229 | BD231 
= N BD841 | BD843 BD847 |BD849 | 10 TO-202 
0 P BD842 | BD844 BD848 | BD850 
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GENERAL PURPOSE POWER TRANSISTORS (continued) 


Ic 
A | 

: N 

P 

N 

P 

3 N 

P 

N 

P 

N 

P 

N 

P 

N 

P 

N 

P 

4 N 

P 

5 N 

P 

N 

N 

N 

p 

6 N 

P 

N 

Pp 

N 

P 


20 [2 [sz | 40 fas feof so 


BD237_ 


BD329 
BD330 


BD433 
BD434 


BD943 
BD944 


BD435 
BD436 


BD945 
BD9 46 


collector-emitter voltage (open base) Vee (V) 


BDT31 
BDT32 
TIP31 
TIP32 


BD437 
BD438 


BDT41 
BDT42 
TIP41 
TIP 42 


BD241 
BD242 


BD947 
BD948 


BD243 
BD244 


BD239A 
BD240A 


BD935 
BD936 
BDT31A 
BDT32A 
TIP3iA 
TIP32A 


BD241A 
BD242A 
BDX35 
BDX36 
BD949 
BD950 


BD243A 
BD244A 
BDT41A 
BDT42A 
TIP41A 
TIP42A 


BD238 
BD817 
BD8 18 


BD239B 
BD240B 


BD937 
BD938 
BDT31B 
BDT32B 
TIP31B 


TIP32B 


100 


BD239C 
BD240C 


| 120 


Prot 
figo | 


| 140 


case 
TO-126 
T0-202 


TO-220 


TO-126 


TO-220 


TO-220 
TO-126 


TO-220 
TO-126 


TO-220 
T0-220 
T0-220 


SOT-93 


ee 
G) 
Ro 
5 
za 


Ic | collector-emitter voltage (open base) VcFo (V) Prot case 

: | 20 jz |sz_ jan fas feo fo | to0 tao tao | 

8 N BD201 | BD203_ |BDX77 60 TO-220 
P BD202 | BD204 /|BDX78 
N BDX91 | BDX93 BDX95 90 TO-3 
P BDX92 | BDX94 BDX96 

10 N PH3055T 75 TO-220 
P PH2955T 
N BDT91 |BDT93 BDT95 90 TO-220 
P BDT92 |BDT94 BDT96 
N BDV91 | BDV93 BDV95 100 SOT-93 
P BDV92 | BDV94 BDV96 
N TIP33 TIP33A |TIP33B | TIP33C 80 SOT-93 
P TIP34 TIP34A |TIP34B | TIP34C 

15 N BDT51 |BDT53 BDT55 BDT57 90 TO-220 
P BDT52 |BDTS4 BDT56 BDT58 
N BDT81 |BDT83 BDT85 BDT87 125 TO-220 
P BDT82 |BDT8&4 BDT86 BDT88 
N TIP3055 100 SOT-93 
P TIP2955 


Special: TIP47; 48; 49; 50 with Vergo Of 250, 300, 350, 400 V respectively at Ie = 1 A and Piot = 40 Win TO-220. 


LOW-VOLTAGE SWITCHING TRANSISTORS 


Ic collector-emitter voltage (open base) VcEQ (V) 
A 
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HIGH-VOLTAGE TRANSISTORS video output - deflection - SMPS - motor control 


Ic 


—* VcER:. 


2&2 BZ ZAAA VAAVDS?! 


N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 


160 


250 


300 


BF471* 
BF472* 
BF585 
BF 871* 


BF872* 


BF 459 


BF859 


BUX99 


PH13002 


collector-emitter voltage (open base) VcEG (V) 


350 


BUS21A 


BUX86 


PH13003 


BUW84 
BUX84 
BUX84F 


BU705 
BUX46 


BUT11 
BUT11F 
BUW1 1 
BUS 11 
BUS21B 


BU426A 


BU506 ; D 


BU/706;D 


BUX82 
BUV82 
BUY89 


case 


TO-126 


TO-202 
TO-202 


TO-126 
TO-202 


TO-202 
TO-126 
TO-126 


SOT-82 
TO-220 


SOT- 186 


SOT-93 


TO-3 


TO-220 


SOT- 186 


SOT-93 
TO-3 


SOT-93 
SOT-93 
TO-3 
SOT-93 
TO-3 


fn 
Qor 
53 
ma 
O 
Z 


n 
® 
0 
r=} 
© 
3 
oy 
© 
=“ 
om 
Oo 
0 
a 


L 


30 


N 
N 
N 
N 
N 
‘N 
N 
N 
N 
N 
N 
N 
N 
N 
N 


160 


250 


300 


BUS22 
BUP22 


BUP23 
BUS23 


350 


BUS22A 
BUP22A 


BUP23A 
BUS23A 


375 


400 


BUP22B 
BUX47 
BUX80 


BUW13 
BUS 13 
BUX48 
BUP23B 
BUS23B 


BUS 14 
BUX98 


450 


BUWI2A 
BUS12A 
BUS22C 
BUP22C 


BUX47A 
BUX8 1 


BUW13A 
BUS13A 
BUX48A 
BUP23C 
BUS23C 


BUS 14A 
BUX98A 


collector-emitter voltage (open base) VcEgo (V) 


700 


BU508A 


BU808 


BUX88 


case 
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ACCESSORIES 
CLIP MOUNTING 
direct mounting insulated mounting 
envelope 
clip mica alumina 

TO-126 56353 56354 

(SOT-32) 
SOT-82 56353 56354 
TO-220 56363 56369 or 56367 

(SOT-78) 
SOT-93 56379 56378 
SCREW MOUNTING 

direct mounting insulated mounting 
envelope metal mounting mica insul. metal 
washer material washer bush washer 

TO-126 56326 M3 

(SOT-32) 

up to 300 V 56387a 56387b 56326 
TO-220 

(SOT-78) 56360a M3 

up to 800 V 56359b 56359c 56360a 

up to 1000 V 56359b 56359d 56360a 
SOT-93 - M4 56368a 56368b 
TO-3 = M4 

(SOT-3) 

up to 500 V 56201d 562014 or| 

| 56261la 


up to 2000 V 56339 56352 


The accessories mentioned can be supplied on request. 
See also chapter Mounting Instructions. 
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mounting 


material 


M2,5 


M3 
M3 


M3 


M3 


M3 


SELECTION 
GUIDE 


TO-126 
(SOT-32) 


SOT-186 
(TO-220F) 


WwW V 


NPN PNP NPN 
BE469 BF470 BUX84F 
BE471 BF472 BUX85F 
BDX42 BDX45 BUT11F 
BDX43 BDX46 BUT11AF 
BDX44 BDX47 
BF419 
BE457 
BF458 
BF459 TO-202 
BD135 BD136 (SOT-128) 
BD137 BD138 
BD139 BD140 
BDW55 BDW56 
BDW57 BDW58 type number 
BDW59 BDW60 
BD226 BD227 
BD228 BD229 
BD220 BD231 
BD131 BD132 
BD329 BD330 ane 
BDX35 “ 
BDX36 
BDX37 
BUX86 
BUX87 
BD233 BD234 
BD235 BD236 
BD237 BD238 
BUX99 
PH13002 
PH13003 
BD433 BD434 
BD435 BD436 
BD437 BD438 
BD675 BD676 
BD677 BD678 
BD679 BD680 
BD681 BD682 _ 
BD683 BD684 
“ VCER: * VCER 


() free air dissipation. 
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Prot | VoEO 


BD239 
BD239A 
BD239B 
BD239C 
BD933 
BD935 
BD937 
BD939 
BD941 


— BDT29 


BDT29A 
BDT29B 
BDT29C 
TIP29 

TIP29A 
TIP29B 
TIP29C 


BD241 
BD241A 
BD241B 
BD241C 
TIP47 
TIP48 
TIP49 
TIP5SO 
BD943 
BD945 
BD947 
BD949 
BD95 1 
BD953 
BD955 
BDT3 1 
BDT31A 
BDT31B 
BDT31C 
BUX84 
BUX85 
TIP31 
TIP31A 
TIP31B 
TLE OAC 


TO-220 
(SOT-78) 


Ww V 


BD240 
BD240A 
BD240B 
BD240C 
BD934 
BD936 
BD938 
BD9 40 
BD942 
BDT30 
BDT30A | 
BDT30B 
BDT30C 
TIP30 
TIP30A 
TIP3OB 
TIP30C 


BD242. 
BD242A 
BD242B 
BD242C 


BN944 
BD946 
BD9 48 
BD950 
BD952 
BD954 
BD956 
BDT32 
BDT32A 
BDT32B 
BDT32C 


TIP32 
TIP32A 
TIP32B 
PLP SZC 
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TIP111 
Toe vaw 
BD201 
BD203 
BDX77 
BU8Q7 
BUSO6 


BD645 
BD647 
BD649 
BD65 1 
BDT21 


BD243 

BD243A 
BD243B 
BD243C 
BDT4 1 

BDT41A 
BDT41B 
BDT41C 
TIP41 

TIP41A 
TIP41B 
TIP41C 
TIP120 
TIP121 
TIP122 


TIP 130 
TIP131 
TIP132 


PH3055T 


BDT5 1 
BDT53 
BDT55 
BDT57 
BDT63 
BDT63A 
BDT63B 
BDT63C 
BDT9 1 
BDT93 
BDT95 


BDT60 
BDT60A 
BOT6OR 
BDT60C 
TIP TIS 
TIP116 
TIP117 
BD202 
BD204 
BDX78 


BD6 46 
BD648 
BD650 
BD652 
BDT20 


BD244 

BD244A 
BD244B 
BD244C 
BOT42 

BDT42A 
BDT42B 
BDT42C 
TIP42 

TIP42A 
TIP42B 
TIP42C 
TIP125 
TIP126 
TIPA27 


TIP135 
TIP136 
TIP 137 


PHZ955T 


BDT52 
BDT54 
BDT56 
BDT58 
BDT62 
BDT62A 
BDT62B 
BDT62C 
BDT92 
BDT94 
BDT96 


Ww 


BUT 11 
BUT11A 
BU506 
BU506D 


BDT65 
BDT65A 
BDT65B 
BDT65C 
BDT8 1 
BDT83 
BDT85 
BDT87 


TIP34 
TIP34A 
TIP34B 
TIP34C 


BDV92 
BDV94 
BDV96 


TIP33C 


BDV9 1 
BDV93 
BDV95 
BUW11 
BUW11A 
BU706 
BU706D 
TIP3055 


TIP2955 


SOT-93 
(SOT-93) 


BDV65 
BDV65A 
BDV65B 
BDV65C 
TIP140 
TIP141 
TIP 142 
BUP22 

BUP22A 
BUP22B 
BUP22C 
BUVIO 

BUVIOA 
BUW12 

BUW12A 
BUSO8A 
BU508D 
BUV89 


BUP23 
BUP23A 
BUP23B 
BUP23C 
BUW 13 

BUW13A 


BDV67 
BDV67A 
BDV67B 
BDV67C 


GUIDE 


* 


TIP 147 


SELECTION 
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GUIDE 


type number 


NPN | 


BDY90 
BDY90A 
BDY9 1 
BDY92 


BUX82 
BUX8 3 


BUY89 


BUX 46 
BUX46A 


BDX63 
BDX91 
BDX63A 
BDX93 
BDX6 3B 
BDX95 
BDX63C 


BUS 11 
BUSI1A 
BUS21 
BUS21A 
BUS21B 
BUS21C 
BUX80 
BUX8 1 


BDX65 

BDX65A 
BDX65B 
BDX65C 


BUS 12 
BUS12A 
BUS22 
BUS22A 
BUS22B 
BUS22C 
BUX47 
BUX47A 


BDX67 

BDX67A 
BDX67B 
BDX67C 


BU808 
BUX88 


BDX62 
BDX92 
BDX62A 
BDX94 

BDX62B 
BDX96 

BDX62C 


BDX64 
BDX64A 
BDX64B 
BDX64C 


BDX66 
BDX66A 
BDX66B 
BDX66C 
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BUX48A 


BDX69 

BDX69A 
BDX69B 
BDX69C 


BUS 14 
BUS14A 
BUX98 
BUX98A 


i number Ptot CEO 


BDX68C 


SOT-82 
(SOT-82) 


TYPE NUMBER SURVEY 


TYPE NUMBER 
SURVEY 


TYPE NUMBER SURVEY POWER TRANSISTORS 


BD131 BD132 BD651 BD652 
BD135 BD136 BD675 BD676 
BD137 BD138 BD677 BD678 
BD139 BD140 BD679 BD680 
BD201 BD202 BD681 BD682 
BD203 BD204 BD683 BD684 
BD226 BD227 BD8 13 BD814 
BD228 BD229 BD8 15 BD8 16 
BD230 BD231 BD817 BD818 
BD233 BD234 BD825 BD826 
BD235 BD236 BD827 BD828 
BD237  BD238 BD829 BD830 
BD239 BD240 BD839 BD840 
BD239A BD240A BD8 41 BD8 42 
BD239B BD240B BD843 BD844 
BD239C BD240C BD845 BD8 46 
BD241 BD242 BD847 BD848 
BD241A BD242A BD849 BD850 
BD241B BD242B BD933 BD934 
BD241C BD242C BD835 BD936 
BD243 BD244 BD937 BD938 
BD243A BD244A BD939 BD9 40 
BD243B BD244B BD941 BD942 
BD243C BD244C BD943 BD9 44 
BD329 BD330 BD945 BD946 
BD331 BD332 BD947 BD948 
BD333 BD334 BD949 BD950 
BD335 BD336 BD951 BD952 
BD337 BD338 BD954 BD955 
BD433 BD434 BD956 BD957 
BD435 BD436 BDT2 1 BDT20 
BD437 BD438 BDT29 BDT30 
-BD645 BD646 BDT29A BDT30A 
BD647 BD648 BDT29B BDT30B 
BD649 BD650 BDT29C BDT30C 
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TYPE NUMBER 
SURVEY 


type number 


NPN PNP envelope PNP envelope W 

BDT3 1 BDT32 TO-220 BDV94 SOT-93 100 
BDT31A BDT32A TO-220 BDV96 SOT-93 100 
BDT31B BDT32B TO-220 BDW56 TO-126 8 
BDT31C BDT32C TO-220. BDW58 TO-126 8 
BDT41 BDT42 TO-220 BDW60 TO-126 8 
BDT41A BDT42A TO-220 TO-126 15 
BDT41B BDT42B TO-220 TO-126 15 
BDT41C¢ BDT42C TO-220 TO-126 15 
BDT51 BDT52 TO-220 BDX45 TO-126 5 
BDT53 BDT54 TO-220 BDX46 TO-126 5 
BDT55 BDT56 TO-220 BDX47 TO-126 5 
BDT57 BDT58 TO-220 BDX62 TO-3 90 
BDT6 1 BDT60 TO-220 BDX62A TO-3 90 
BDT61A BDT60A TO-220 BDX62B TO-3 90 
BDT61B BDT60B TO-220 BDX62¢ TO-3 90 
BDT61C BDT60C TO-220 BDX64 TO-3 117 
BDT63 BDT62 TO-220 BDX64A TO-3 117 
BDT63A BDT62A TO-220 BDX64B TO-3 117 
BDT63B BDT62B TO-220 BDX64C TO-3 117 
BDT63C BDT62C TO-220 BDX66 TO-3 150 
BDT65 BDT64 TO-220 BDX67A BDX66A TO-3 150 
BDT65A BDT64A TO-220 BDX67B BDX66B TO-3 150 
BDT65B BDT64B TO-220 BDX67C BDX66C TO-3 150 
BDT65C BDT64C TO-220 BDX69 BDX68 TO-3 200 
BDT8 1 BDT82 TO-220 BDX69A BDX68A TO-3 200 
BDT83 BDT84 TO-220 BDX69B BDX68B TO-3 200 
BDT85 BDT86 TO-220 BDX69C BDX68C TO-3 200 
BDT87 BDT88 TO-220 BDX77 BDX78 TO-220 60 
BDT91 BDT92 TO-220 BDX91 BDX92 TO-3 90 
BDT93 BDT94 TO-220 BDX93 BDX94 TO-3 90 
BDT95 BDT96 TO-220 BDX95 BDX96 TO-3 90 
BDV65 BDV64 SOT-93 BDY90 TO-3 40 
BDV65A BDV64A SOT-93 BDY90A TO-3 40 
BDV65B BDV64B SOT-93 BDY91 TO-3 40 
BDV65C BDV64C SOT-93 BDY92 TO-3 40 
BDV67A BDV66A SOT-93 BF419 TO- 126 6 
BDV67B BDV66B SOT-93 BF457 TO-126 6 
BDV67C BDV66C SOT-93 BF458 TO-126 6 
BDV67D BDV66D SOT-93 BF459 TO-126 6 
BDV9 1 BDV92 SOT-93 BF469 BF470 TO-126 1; 
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type number 


[ewe | “een 


TO-126 
TO-202 
TO-202 
TO-202 
TO-202 


NPN 


_ BF471 


BF583 
BF585 
BF587 
BF591 


BF593 
BF819 
BF857 
BF858 
BF859 


BF869 
BF87 1 


BU426; A 


BU433 
BU505 


BU506 
BUSO6D 
BUSO8A 
BUSO8D 
BU705 


BU706 
BU706D 
BU806 
BU807 
BU808 


BU824 
BU826 
BUP22 
BUP22A 
BUP22B 


BUP22C 
BUP23 

BUP23A 
BUP23B 
BUP23C 


BUS11; A 
BUS12; A 
BUS13; A 
BUS14; A 


BUS2 1 
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TO-202 
TO-202 
TO-202 
TO-202 
TO-202 


TO-202 
TO-202 
SOT-93 
SOT-93 
TO-220 


TO-220 
TO-220 
SOT-93A 
SOT-93A 
SOT-93A 


SOT-93A 
SOT-93A 
TO-220 
TO-220 
TO-3 


TO-202 
SOT-93 
SOT-93 
SOT-93 
SOT-93 


SOT-93 
SOT-93 
SOT-93 
SOT-93 
SOT-93 


TO-3 
TO-3 
TO-3 
TO-3 
TO-3 


BUS21A 
BUS21B 
BUS21C 
BUS22 

BUS22A 


BUS22B 
BUS22C 
BUS23 

BUS23A 
BUS23B 


BUS23C 
BUT 11; 
BUT11F 


BUT 11AF 
BUV82; 83 


BUV89 

BUVSO; 
BUW11; 
BUW12; 
BUW13; 


BUW84; 


BUX46 ; 
BUX47; 
BUX48 ; 
BUX80; 


BUX82; 
BUX84: 
BUX84F 
BUX85F 


| BUX86; 


BUX88 
BUX90 


BUX98; A 


BUX99 
BUY89 


A 


PH3055T 


PH13002 
PH 13003 


TIP29 
TIP29A 


: Pwr | 


PH2955T 


TIP30 
TIP3OA 


envelope 


TO-3 
TO-3 
TO-3 
TO-3 
TO-3 


TO-3 
TO-3 
TO-3 
TO-3 
TO-3 


TO-3 
TO-220 


SOT- 186 
SOT- 186 


SOT-93 


SOT-93A 


SOT-93 
SOT-92 
SOT-93 
SOT-93 


SOT-82 
TO-3 
TO-3 
TO-3 
TO-3 


TO-3 
TO-220 


SOT- 186 
SOT- 186 


TO-126 


TO-3 
TO-3 
TO-3 
TO-126 
TO-3 


TO-220 
TO-126 
TO-126 
TO-220 
TO-220 


Prot 


TYPE NUMBER 


SURVEY 


type number Prot type number Pitot 
envelope envelope 
NPN PNP W NPN PNP W 
TIP29B TIP30B TO-220 30 TIP48 | TO-220 40 
TIP29C TIP30C TO-220 30 TIP49 TO-220 40 
TIP31 TIP32 TO-220 40 TIP50 TO-220 40 
TIP31A TIP32A TO-220 40 TIP110 TYP115 TO- 220 50 
TIP31B TIP32B TO-220 40 TIP111 TIP116 TO-220 50 
TIP31C TIP32C TO-220 40 TIP112 TIP117 TO-220 50 
TIP33 TIP34 SOT-93 80 TIP120 TIP125 TO-220 65 
TIP33A TIP34A SOT-93 80 TIP121 TIP126 TO-220 65 
TIP33B TIP34B SOT-93 80 TIP122 TIP127 TO-220 65 
TIP33C TIP34C SOT-93 80 TIP130 TIP135 TO-220 70 
TIP41 TIP42 TO-220 65 TIP131 TIP136 TO-220 70 
TIP41A TIP42A TO-220 65 TIP132 TIP137 TO-220 70 
TIP41B TIP42B TO-220 65 TIP140 TIP145 SOT-93 125 
TIP41C TIP42C TO-220 65 TIP141 TIP146 SOT-93 125 
TIP47 TO-220 40 TIP142 TIP147 SOT-93 125 
TIP3055 TIP2955 SOT-93 


TYPE NUMBER SURVEY ACCESSORIES 


type number description envelope 
56201d mica washer (up to 500 V) TO-3 
56201) insulating bushes (up to 500 V) TO-3 
56261a insulating bushes (up to 500 V) TO:3 
56326 metal washer TO-126 
56339 mica washer (500 to 2000 V) TO-3 
56352 insulating mounting support TO-3 
56353 spring clip TO-126/SOT-82 
56354 mica insulator TO-126/SOT-82 
56359b mica washer (up to 1000 V) TO-220 
56359c insulating bush (up to 800 V) TO-220 
56359d rectangular insulating bush (up to 1000 V) TO-220 
56360a rectangular washer (brass) ; TO-220 
56363 spring clip (direct mounting) TO-220 
56364 spring clip (insulated mounting) TO-220 
56367 alumina insulator (up to 2000 V) TO-220 
56368a mica insulator (up to 800 V) SOT-93 
56368b insulating bush (up to 800 V) SOT-93 
56369 mica insulator (up to 2 kV) TO-220 
56378 mica insulator (up to 1500 V) SOT-93 
56379 spring clip SOT-93 
56387a mica insulator (up to 300 V) TO-126 
56387b insulating bush (up to 300 V) TO-126 
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GENERAL 


TRANSISTOR 
RATINGS 


TRANSISTOR RATINGS 


The ratings are presented as voltage, current, power and temperature ratings. The list of these ratings 
and their definitions is given as follows: 


Transistor voltage ratings 
Collector to base voltage ratings 


VCBmax The maximum permissible instantaneous voltage between collector and base 
terminals. The collector voltage is negative with respect to base in PNP tran- 
sistors and positive with respect to base in NPN types. 


VCBmax {IE = 0) The maximum permissible instantaneous voltage between collector and base 
terminals, when the emitter terminal is open circuited. 


Emitter to base voltage ratings 


VEBmax The maximum permissible instantaneous reverse voltage between emitter and 
base terminal. The emitter voltage is negative with respect to base for PNP 
transistor and positive with respect to base for NPN types. 


VEBmax (Ic = 9) The maximum permissible instantaneous reverse voltage between emitter and 
base terminals when the collector terminal is open circuited. 


Collector to emitter voltage ratings 


VCEmax The maximum permissible instantaneous voltage between collector and emitter 
terminals. The collector voltage is negative with respect to emitter in PNP 
transistors and positive with respect to emitter in NPN types. This rating is 
very dependent on circuit conditions and collector current and it is necessary 
to refer to the curve of Vcg versus Ic for the appropriate circuit condition 
in order to obtain the correct rating. 


VCEmax (Cut-off) The maximum permissible instantaneous voltage between collector and emitter 
terminals when the emitter current is reduced to zero by means of a reverse 
emitter base voltage, i.e. the base voltage is normally positive with respect to 
emitter for PNP transistor and negative with respect to emitter for NPN types. 


Rp 
NOTE: The term ‘’cut-off” is sometimes replaced by Veg > x volts, or Re’ < y which are equivalent 
E 


conditions under which the device may be cut-off. 


VCEmax (lc = x MA) The maximum permissible instantaneous voltage between collector and emitter 
terminals when the collector current is at a high value, often the max. rated 
value. 


VCEmax (!B = 9) The maximum permissible instantaneous voltage between collector and emitter 
terminals when the base terminal is open circuited or when a very high resistance 
is in series with the base terminal. Special care must be taken to ensure that 
thermal runaway due to excessive collector leakage current does not occur in 
this condition. 


Due to the current dependency of Vcg it is usual to present this information as a voltage rating chart 
which is a curve of collector current versus collector to emitter voltage (see Fig. 1). 
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RATINGS 


This curve is divided into two areas: 


A permissible area of operation under all conditions of base drive provided the dissipation rating is not 
exceeded (area 1) and an area where operation is allowable under certain specified conditions (area 2). 
To assist in determining the rating in this second area, further curves are provided relating the voitage 
rating to external circuit conditions, for example: 


Rp VBB 
— , Rp, Zp., Vee, Ip or —. 
Re B ZBg VBE. !B 0 Re 


Rp oe 
An example of this type of curve is given in Fig. 2 as Vcg versus Re for two different values of 
collector current. E 


7275911 7275910 


Rp/Re 


Fig. 1. Fig. 2. 


It should be noted that when Rg is shunted by a capacitor, the collector voltage Vcf during switching 
must be restricted to a value which does not rely on the effect of Re. 

In the case of an inductive load and when an energy rating is given, it may be permissible to operate 
outside the rated area provided the spcified energy rating is not exceeded. 


Transistor current ratings 


Collector current ratings 


ICmax The maximum permissible collector current. Without further qualification, the 
d.c. value is implied. 

IC(AV)max The maximum permissible average value of the total collector current 

Icm The maximum permissible instantaneous value of the total collector current. 


Emitter current ratings 


lEmax The maximum permissible emitter current. Without further qualification, the 
d.c. value is implied. 

lE(AV)max _ The maximum permissible average value of the total emitter current. 

lIER(AV)max The maximum permissible average value of the total emitter current when 
operating in the reverse emitter-base breakdown region. 

lem The maximum permissible instantaneous value of the total emitter current. 

lERM The maximum permissible instantaneous value of the total reverse emitter 


current allowable in the reverse breakdown region. 
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Base current ratings 


IBmax The maximum permissible base current. Without further qualification, the d.c. 
value is implied. 

IB(AV)max The maximum permissible average value of the total base current. 

IBR(AV)max The maximum permissible average value of the total reverse base current allow- 


able in the reverse breakdown region. 


IBM The maximum permissible instantaneous value of the total base current. The 
rating also includes the switch off current. 


IBRM The maximum permissible instantaneous value of the total reverse current 
allowable in the reverse breakdown region. 


Transistor power ratings 


Prot Max: The total maximum permissible continuous power dissipation in the transistor and includes 
both the collector-base dissipation and the emitter-base dissipation. Under steady state conditions the 
total power is given by the expression: 


Prot =Vce xlct+Vpe x Ip. 


In order to distinguish between ‘steady state’ and “pulse’’ conditions the terms ‘steady state power 
(Ps) and ‘pulse power (Pp)’’ are often used. The permissible total power dissipation is dependent 
upon temperature and its relationship is shown by means of a chart as shown in Fig. 3. 


7275912 
Prot 


temperature 
Fig. 3. 


The temperature may be ambient, case or mounting base temperatures. Where a cooling clip ora 
heatsink is attached to the device, the allowable power dissipation is also dependent on the efficiency 
of the heatsink. 


The efficiency of this clip or heatsink is measured in terms of its thermal resistance (Ry, ,) normally 


expressed in degrees kelvin per watt (K/W). For mounting base rated devices, the added effect of the 
contact resistance (R+p, ;) must be taken into account. 


The effect of heatsinks of various thermal resistance and contact resistance is often included in the 
above chart. 
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Thus for any heatsink of known thermal resistance and any given ambient temperature, the maximum 
permissible power dissipation can be established. Alternatively, knowing the power dissipation which 
will occur and the ambient temperature, the necessary heatsink thermal resistance can be calculated. 
A general expression from which the total permissible steady state power dissipation can be calculated 
is: . 
_ Tj - Tamb 
aot 

th j-a 


where. Rp j-gis the thermal resistance from the transistor junction to the ambient. For case rated or 
mounting base rated devices, the thermal resistance R¢p j-q is made up of the thermal resistance junction 


to case or mounting base (R¢h j-mb), the contact thermal resistance (Rp j) and the heatsink thermal 
resistance Rep p.- 


For the calculation of pulse power operation Po, the maximum pulse power is obtained by the aid of 
a chart as shown in Fig. 4. 


Ztht 


a2 a 


d (duty factor) = 


pulse width 7275913 
Fig. 4. 
The general expression from which the maximum pulse power dissipation can be calculated is: 


_ Tj- Tamb > Ps x Rth j-a 


Po 
Ztht +d (Rth cal 

where Z¢h ¢ and d are given in the above chart and Rf ¢-g is the thermal resistance between case and 

ambient for case rated device. For mounting base rated device, it is equal to Ry}, + Rep j and is zero 

for free air rated device because the effect of the temperature rise of the case over the ambient for a 

pulse train is already included in Z¢h ¢. 


Temperature ratings 


Tjmax The maximum permissible junction temperature which is used as the basis for 
the calculation of power ratings. Unless otherwise stated, the continuous value 
is implied. 

Timax (continous The maximum permissible continuous value. 

operation) | 

Timax (intermittent The maximum permissible instantaneous junction temperature usually allowed 

operation) for a total duration of 200 hours. 

Tmb The temperature of the surface making contact with a heatsink. This is confined 


to devices where a flange or stud for fixing onto a heatsink forms an integral 
part of the envelope. 


Tease The temperature of the envelope. This is confined to devices to which may be 
attached a clip-on cooling fin. 
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RATING SYSTEMS 


The rating systems described are those recommended by the International Electrotechnical Commission 
(IEC) in its Publication 134. 


DEFINITIONS OF TERMS USED 
Electronic device. An electronic tube or valve, transistor or other semiconductor device. 


Note 
This definition excludes inductors, capacitors, resistors and similar components. 


Characteristic. A characteristic is an inherent and measurable property of a device. Such a property 
may be electrical, mechanical, thermal, hydraulic, electro-magnetic, or nuclear, and can be expressed 
as a value for stated or recognized conditions. A characteristic may also be a set of related values, 
usually shown in graphical form.: 


Bogey electronic device. An electronic device whose characteristics have the published nominal values 
for the type. A bogey electronic device for any particular application can be obtained by considering 
only those characteristics which are directly related to the application. 


Rating. A value which establishes either a limiting capability or a limiting condition for an electronic 
device. It is determined for specified values of environment and operation, and may be stated in any 
suitable terms. 


Note 
Limiting conditions may be either maxima or minima. 


Rating system. The set of principles upon which ratings are established and which determine their 
interpretation. 


Note 
The rating system indicates the division of responsibility between the device manufacturer and the 
circuit designer, with the object of ensuring that the working conditions do not exceed the ratings. 


ABSOLUTE MAXIMUM RATING SYSTEM 


Absolute maximum ratings are limiting values of operating and environmental conditions applicable to 
any electronic device of a specified type as defined by its published data, which should not be exceed- 
ed under the worst probable conditions. 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking no responsibility for equipment variations, environmental variations, and the effects of changes 
in operating conditions due to variations in the characteristics of the device under consideration and 
of all other electronic devices in the equipment. 


The equipment manufacturer should design so that, initially and throughout life, no absolute maximum 
value for the intended service is exceeded with any device under the worst probable operating con- 
ditions with respect to supply voltage variation, equipment component variation, equipment control 
adjustment, load variations, signal variation, environmental conditions, and variations in characteristics 
of the device under consideration and of all other electronic devices in the equipment. 
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DESIGN MAXIMUM RATING SYSTEM 
Design maximum ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed- 
ed under the worst probable conditions. 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking responsibility for the effects of changes in operating conditions due to variations in the charac- 
teristics of the electronic device under consideration. 


The equipment manufacturer should design so that, initially and throughout life, no design maximum 
value for the intended service is exceeded with a bogey device under the worst probable operating 
conditions with respect to supply voltage variation, equipment component variation, variation in 
characteristics of all other devices in the equipment, equipment control adjustment, load variation, 
signal variation and environmental conditions. 


DESIGN CENTRE RATING SYSTEM 

Design centre ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed- 
ed under normal conditions. 

These values are chosen by the device manufacturer to provide acceptable serviceability of the device 
in average applications, taking responsibility for normal changes in operating conditions due to rated 
supply voltage variation, equipment component variation, equipment control adjustment, load variation, 
signal variation, environmental conditions, and variations in the characteristics of all electronic devices. 
The equipment manufacturer should design so that, initially, no design centre value for the intended 
service is exceeded with a bogey electronic device in equipment operating at the stated normal supply 
voltage. 
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LETTER SYMBOLS FOR TRANSISTORS AND SIGNAL DIODES 
based on IEC Publication 148 


LETTER SYMBOLS FOR CURRENTS, VOLTAGES AND POWERS 
Basic letters 
The basic letters to be used are: 


I, i = current 
V, Vv = voltage 
P, p = power. 


Lower-case basic letters shall be used for the representation of instantaneous values 
which vary with time. 
In all other instances upper-case basic letters shall be used. 


Subscripts 

A, a Anode terminal 

(AV), (av) Average value 

B. b Base terminal, for MOS devices: Substrate 

(BR) Breakdown 

Cc Collector terminal 

D,d Drain terminal 

pe Emitter terminal 

bot Forward 

G,g Gate terminal 

kK, k Cathode terminal 

M,m Peak value 

O.0 As third subscript: The terminal not mentioned is open circuited 
R,r As first subscript: Reverse. As second subscript: Repetitive. 


As third subscript: With a specified resistance between the terminal 
not mentioned and the reference terminal. 
(RMS), (rms) R.M.S. value 
As first or second subscript: Source terminal (for FETS only) 
Ss, s As second subscript: Non-repetitive (not for FETS) 
As third subscript: Short circuit between the terminal not mentioned 
and the reference terminal 
Specified circuit 
Replaces R to indicate the actual working voltage, current or power 
of voltage reference and voltage regulator diodes. 


N p< 
N x 


~~ 


Note: No additional subscript is used for d.c. values. 
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Upper-case subscripts shall be used for the indication of: 
a) continuous (d.c.) values (without signal) 
Example Ip 


b) instantaneous total values 
Example ip 


c) average total values 
Example Ipav) 


d) peak total values 
Example Ipm 


e) root-mean-square total values 


Exa mple TB(RMS) 


Lower-case subscripts shall be used for the indication of values applying to the varying 
component alone: 


a) instantaneous values 
Example ip 


b) root-mean-square values 
Example Ib(rms) 


c) peak values 
Example Ipm 


d) average values 
Example Ipav) 


Note: If more than one subscript is used, subscript for which both styles exist shall 
either be all upper-case or all lower-case. 


Additional rules for subscripts 
Subscripts for currents 


Transistors: If it is necessary to indicate the terminal carrying the current, this should 
be done by the first subscript (conventional current flow from the external 
circuit into the terminal is positive). 

Examples: Ip, ip, ip: Ipm 


Diodes: To indicate a forward current (conventional current flow into the anode 
terminal) the subscript F or f should be used; for a reverse current 
(conventional current flow out of the anode termina]) the subscript R or r 
should be used. 


Examples: Ip, Ip, if, If(rms) 
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Subscripts for voltages 


Transistors: If it is necessary to indicate the points between which a voltage is meas- 
ured, this should be done by the first two subscripts. The first subscript 
indicates the terminal at which the voltage is measured and the second the 
reference terminal or the circuit node. Where there is no possibility of 
confusion, the second subscript may be omitted. 


Examples: Vier’ VaR Vie? Ven 


Diodes: To indicate a forward voltage (anode positive with respect to cathode), the 
subscript F or f should be used; for a reverse voltage (anode negative with 
respect to cathode) the subscript R or r should be used. 


Examples: Vig Veo ae 


Subscripts for supply voltages or supply currents 
Supply voltages or supply currents shall be indicated by repeating the appropriate term- 
inal subscript. 


Examples: V__, I 
eeae Oca ci 
Note: If it is necessary to indicate a reference terminal, this should be done by a third 
subscript 


Example: Vocr 


Subscripts for devices having more than one terminal of the same kind 


If a device has more than one terminal of the same kind, the subscript is formed by the 
appropriate letter for the terminal followed by a number; in the case of multiple sub- 
scripts, hyphens may be necessary to avoid misunderstanding. 


Examples: | = continuous (d.c.) current flowing 


B2 : 
into the second base terminal 
V = continuous (d.c.) voltage between 
B2-E 
the terminals of second base and 
emitter 


Subscripts for multiple devices 


For multiple unit devices, the subscripts are modified by a number preceding the letter 
subscript; in the case of multiple subscripts, hyphens may be necessary to avoid mis- 
understanding. | | 


Examples: Igo = continuous (d.c.) current flowing 
into the collector terminal of the 
second unit 


continuous (d.c.) voltage between 
the collector terminals of the 
first and the second unit. 
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Application of the rules 


The figure below represents a transistor collector current as a function of time. It con- 
sists of a continuous (d.c.) current and a varying component. 


collector 
current 


Tcav) 
(no signal) 


time 7265988 


LETTER SYMBOLS FOR ELECTRICAL PARAMETERS 


Definition 


For the purpose of this Publication, the term "electrical parameter" applies to four- 
pole matrix parameters, elements of electrical equivalent circuits, electrical impedan- 
ces and admittances, inductances and capacitances. 


Basic letters 


The following is a list of the most important basic letters used for electrical parameters 
of semiconductor devices. 


B,b = 


Ch 
G,g= 
oe ee 


30 


susceptance; imaginary part of an admittance 
capacitance 

conductance; real part of an admittance 
hybrid parameter 

inductance 

resistance; real part of an impedance 
reactance; imaginary part of an impedance 
admittance; 


impedance; 
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Upper-case letters shall be used for the representation of: 


a) electrical parameters of external circuits and of circuits in which the device forms 
only a part; 


b) all inductances and capacitances. 

Lower-case letters shall be used for the representation of electrical parameters inher- 
ent in the device (with the exception of inductances and capacitances). 

Subscripts 

General subscripts 


The following is a list of the most important general subscripts used for electrical para- 
meters of semiconductor devices: 


F, f = forward; forward transfer 
Il, i(or 1) = input 

Lid = load 

O, o (or 2) = output 

R, x = reverse; reverse transfer 
S, s = source 

Examples: Zo. ne ne 


The upper-case variant of a subscript shall be used for the designation of static (d.c.) 


values. 
Examples : Dep = static value of forward current transfer ratio in common- 
emitter configuration (d.c. current gain) 
Re = d.c. value of the external emitter resistance. 


Note: The static value is the slope of the line from the origin to the operating point on 
the appropriate characteristic curve, i.e. the quotient of the appropriate electri- 
cal quantities at the operating point. 


The lower-case variant of a subscript shall be used for the designation of small-signal 
values. 


Examples: Dee = small-signal value of the short-circuit forward 
current transfer ratio in common-emitter confi- 
guration 


Z = R 3 IX, small-signal value of the external impedance 


Note: If more than one subscript is used, subscripts for which both styles exist shall 
either be all upper-case or all lower-case 


Examples: h 
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Subscripts for four-pole matrix parameters 


The first letter subscript (or double numeric subscript) indicates input, output, forward 
transfer or reverse transfer 


Examples: h, (or h,_) 
11 

h (or h,.) 

h. (or h 4 

nt ( Ree 

wee 

A further subscript is used for the identification of the circuit configuration. When no 


confusion is possible, this further subscript may be omitted. 


QO 


Examples: Dee (or Doe)? op (or Doe) 


Distinction between real and imaginary parts 


If it is necessary to distinguish between real and imaginary parts of electrical parame- 
ters, no additional subscripts should be used. If basic symbols for the real and imagina- 
ry parts exist, these may be used. 
Examples: Z, =R, + jX, 
i i i 
Ye 


7 Ste ‘i Idee 


If such symbols do not exist or if they are not suitable, the following notation shall be 
used: 


Examples: Re (h.) ete. for the real part of he 


Im (hi) etc. for the imaginary part of h, 


b 
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TRANSISTOR SAFE OPERATING AREA 


\f a power transistor is to give reliable service, four operating limits must be observed: 


| 


Maximum collector current. 
Maximum collector-emitter voltage. 
Maximum power dissipation. 
Second breakdown limit. 


These limits are all specified in the data sheets; the purpose here is to enable designers to make the 
best use of that information. 


Collector current 


Maximum collector current I@max is specified in the data sheets for d.c. operation. For pulsed 
operation a higher collector current ICmax is permitted, for a defined maximum pulse length Bags 
(max. 20 ms) and duty factor (usually 0,01). 


For power switching transistors ICgaz is given; this is the value at which switching times and saturation 
voltage is measured. 


Collector-emitter voltage 


Maximum collector-emitter voltage VcEQ is also specified in the data sheets, but no extension is 
allowed for pulsed operation. In the case of power transistors specifically designed for switching 
inductive loads some extension may be allowed, but then only under specified conditions of collector 
current, base-emitter voltage and emitter-base resistance as stated in the relevant data sheets. 


Power dissipation 


Maximum power dissipation Prot max is specified in the data sheets for a given mounting base 
temperature. This is usually 25 9C but may be any, much higher temperature. Prot max applies up to 
the stated temperature; above it derating must be applied. A power derating curve of the form shown 
in Fig. 1a and 1b is given in the data sheets. With it, maximum allowable power dissipation can be 
calculated for any mounting base temperature up to Tj max. 
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SOAR 


Total power dissipation is given by 


Prot = ICVCE + IBVBE. 


The second term can usually be disregarded, so Pitot ~ ICVCE. 
Heat dissipated in the collector-base junction flows through the thermal resistance between junction 
and mounting base, see Fig. 2. 


mounting 


junction ses 


Rthj-mb = mb 
RiGee OO: = Trot 


7289359 


Fig. 2 Heat transport in a transistor with power 
dissipation constant with respect to time. 


By analogy with Ohm’s law, under steady-state conditions (d.c. operation). 


For pulsed operation a higher dissipation is permitted, because 


— the junction does not have time to heat up fully unless the pulses are so long as to approximate 
steady-state conditions; 

-- the junction has time wholly or partly to cool down in the interval between pulses, except with very 
high duty factors. 


Analogy with 


Tj - Tmb 
Prot ay) Cee ct 


Rth j-mb 

yields 
Tj -T 
Prot M =e eae 

2th j-mb 
where Ptot mw is the total pulsed power and Zth j-mb is the thermal impedance between junction and 
mounting base. Thermal impedance depends on pulse duration ty and duty factor 6 = tp/T. T is the 
pulse period. A family of curves of thermal impedance against pulse duration with duty factor as 
parameter is shown in Fig. 3. 
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Reth.j-mb 


Zip (6=1) curve 
made to coincide 
with Rinj-mb curve 


pulse duration tp 


Fig. 3 A typical family of Ztp j-mb curves for a power transistor. 


In essence, at or below Tmb spec there is a fixed limit to Ptot M max; above Tmb spec, Ptot M max 
declines linearly with increasing mounting base temperature. As illustrated in Fig. 4, for non-rectangular 


pulses 
t2 


Prot max-tp= f P.tp. 
ty 
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Second breakdown 


In the forward-biased condition second breakdown is thermally triggered. Consider the chip as a large 
number of elemental transistors in parallel, some of which will have a lower forward voltage drop than 
others. Current will tend to concentrate in these, raising their temperature and further lowering their 
forward voltage drop. Current will concentrate still further, leading to local overheating and eventually 
to a short circuit between emitter and collector. This effect is dependent of mounting base tempera- 
ture, which Is related to the average junction temperature. Under reverse-bias conditions, when Vck is 
greater than VCEQmax, the chance of second breakdown is always present. This is a particular hazard 
in timebase and converter applications. 


THE SOAR BOUNDARIES 


The four limits just described form the boundaries of the Safe Operating Area. Figure 5 shows a 
SOAR plotted on a log-log grid. The right-hand boundary is formed by VCEQmax, which extends up 
to a collector current of about 300 mA. Above this point, as Ic is increased VCE must be reduced to 
prevent second breakdown. 


The upper boundary is formed by IC¢max, which extends to where the product of I¢max and VCE 
equals the maximum allowable power dissipation. From this point ic must be reduced with increasing 
VCE, thus forming the maximum power dissipation boundary. The maximum power dissipation 
boundary normally intersects the second breakdown boundary at some point. However, for values of 
Tmb above Tmb spec, Ptot max must be reduced (as shown by the broken line in Fig. 5), so that the 
boundary of maximum power dissipation intersects the second breakdown boundary at a lower point. 
With high values of Trp, the second breakdown boundary may be excluded altogether. 
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Fig. 5 A typical SOAR graph with boundaries named. 
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EXTENDING THE SOAR FOR SINGLE-SHOT AND REPETITIVE PULSED OPERATION 


The data sheets for power transistors contain, apart from the d.c. SOAR, a set of curves that apply 
under specific pulse conditions. These will cover some 90% of applications. In addition to these, 
SOAR curves can be constructed by the circuit designer for specific operating conditions. The various 
extensions dealt with below will refer to Figs 5, 6 and 7. 


ICMmax 


The extent to which the Ic boundary can be extended for pulse operation depends on pulse duration 
and duty factor, the limit being |cjjmax, which applies at a duty factor of 0,01 and a pulse length of 
20 ms or less. Together the IC\@max and VCEOmax boundaries form a rectangle that in no circumstance 
should be exceeded. Moreover, the rectangle may be reduced by further restrictions imposed by power 
dissipation and second breakdown. The example shown in Fig. 6 is for an ICMMmax of 12 A and a 
VCEOmax of 60 V. 
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Fig. 6 Maximum collector current and 
collector-emitter voltage boundaries. 
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Prot max 
The Prot max boundary given in the data sheet usually applies to: 
Tinb = 25 °C; 6 = 0,01 and tp = a range of values, say, 5 us to 2 ms. 
For any deviations from these values a new Ptot max boundary must be constructed. 
From 
Tj max — Tmb. 
Zth j-mb 
Tj max is stated in the data sheets; Zth j-mb can be read from the curve, similar to Fig. 3, also given in 


the data sheets. Thus Ptot Mmax can be calculated and an appropriate boundary can be drawn in the 
SOAR curve parallel to the Piot max line. An example will illustrate this. Assume: 


Tj max = 150 °C; Tmpb = 80 °C; ty = 0,2 ms and 6 = 0,1. 
From Fig. 7, 2th j-mb = 0,5 K/W for the given values of tp and 6. 
150 — 80 


Prot Mmax = 95 = 140 W. 


Ptot Vmax = 


Thus from an arbitrary point (say 7 A, 20 V) we can draw a line parallel to the Prot may line 
(see Fig. 6). 
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Fig. 7 Transient thermal impedance for example. 
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TRANSISTOR DATA 


BD131 


SILICON PLANAR EPITAXIAL POWER TRANSISTOR 


N-P-N transistor in a SOT-32 plastic envelope for general purpose, medium power: applications. P-N-F 
complement is BD132. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) Vcpo max. 70 V 
Collector-ernitter voltage (open base) VcEQ max. 45 V 
Collector current (peak value) ICM max. 6 A 
Total power dissipation up to Typ, = 60 °C Prot max. 15 W 
Junction temperature Tj max. 150 °C 
D.C. current gain 

Ic =0,5A; Veep =12V hee > 40 
Transition frequency at f = 35 MHz 

Ic =0,25A;Vcp=5V fr = 60 MHz 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-126 (SOT-32). 


Collector connected 
to metal! part of 
mounting surface. _ 7,8 max 


See also chapters Mounting instructions and Accessories. 


(1) Within this region the cross-section of the leads is uncontrolled. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VcBO max. 70 V 
Collector-emitter voltage (open base) VCEO max. 45 V 
Emitter-base voltage (open collector) VEBO max. 6 V 
Collector current (d.c.) Ic max. 3 A 
Collector current (peak value) lcm max. 6 A 
Base current (peak value) IBM max. 05 A 
Reverse base current (peak value) —Ipu max. 05A 
Total power dissipation up to Trp = 60 9C Prot max. 15 W 
Storage temperature T stg —65 to+ 150 °C 
Junction temperature ~ Tj max. 150 °C 
THERMAL RESISTANCE 

From junction to mounting base Rthj-mb = 6 K/W 
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Silicon planar epitaxial power transistor 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 

le = 0; Veg =50V 

le =O; Vecp = 50 V; qj = 150 °C 
Emitter cut-off current 

KG = > VER =5 
Saturation voltages 

Ic =0,5A; lp =50mA 


lc = 2A; Ip = 200 mA 


D.C. current gain 
Ic =0,5 A; Vee = 12 V 
Ic=2A;Vcp=1V 
Collector capacitance at f = 1 MHz 
le =lp=0; Vepz5V 
Transition frequency at f = 35 MHz 
Ic = 0,25 A; VcE = 5 V; Tamb = 25 OC 
D.C. current gain ratio of the 


complementary pairs 
lc =0,5 A; Veep = 12V 
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Fig. 2 Safe Operating ARea with the transistor forward biased. 
| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(2) Second breakdown limits (independent of temperature). 
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Fig. 3 Maximum allowable collector-emitter voltage as a function of base-emitter resistance. 
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Fig. 5 S.B. voltage multiplying factor at the ICma, level. 
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Fig. 6 S.B. current multiplying factor at the VcEQma, level. 
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Silicon planar epitaxial power transistor BD131 
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Fig. 7 Collector-base current (open emitter) as a function of the junction temperature. 
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BD132 


SILICON PLANAR EPITAXIAL POWER TRANSISTOR 


P-N-P transistor in a SO7T-32 plastic envelope for general purpose, medium power applications. N-P-N 
complement is BD131. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —Vcpo max. 45 V 
Collector-emitter voltage (open base) —-VcEQ max. 45 V 
Collector current (peak value) —lcM max. 6A 
Total power dissipation up to Tm, = 60 PC Prot max. 15 W 
Junction temperature Tj max. 150 °C 


D.C. current gain 
—lc =0,5A;—-Ver = 12 V hee e 40 


Transition frequency at f = 35 MHz 


—Ic = 0,25 A;-Vcp=5V fy = 60 MHz 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-126 (SOT-32) 


Collector connected 
to metal part of 
mounting surface. 


See also chapters Mounting instructions and Accessories. 


(1) Within this region the cross-section of the leads is uncontrolled. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


~ Collector-base voltage (open emitter) —-VcCBO 


Collector-emitter voltage (open base) —VCEO 
Emitter-base voltage (open collector) : —VERO 
Collector current (d.c.) | —Ie | 
Collector current (peak value) —lom 
Base current (peak value) : —Ipm 
Reverse base current (peak value) +Ipy 
Total power dissipation up to Tp, = 60 °C Prot 
Storage temperature T stg 
Junction temperature qj 


THERMAL RESISTANCE 
From junction to mounting base Rth j-mb 


CHARACTERISTICS 
Tj) = 25 OC unless otherwise specified 
Collector cut-off current 


le = 0;—Vcg = 40 V —lcBo 
le = 0; -Vcp = 40 Vile 150 °C  —-lego 
Emitter cut-off current 
Ic =0;-Vep=z3V —leEBO 
Saturation voltages 
—lc =0,5 A;—Ip =50mA —VCEsat 
| | —VBEsat 
—I¢=2A;—Ip =200mA —VCEsat 
—VBEsat 
D.C. current gain 
—Ic =0,5A;—Vcp =12V hFe 
—!e=2A;-Vcp=1V hee 
Transition frequency at f = 35 MHz 
—I¢ = 0,25 A; —Voge =5 V; Tamb = 25 OC fT 


D.C. current gain ratio 
of the complementary pairs 
—l¢ = 500 mA; —-Vcp = 12 V hee y/heeg 
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Silicon planar epitaxial power transistor BD132 
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Fig. 2 Safe Operating ARea with the transistor forward biased. 
| Region of permissible d.c. operation. 
Ii Permissible extension for repetitive pulse operation. 


(2) Second breakdown limits (independent of temperature). 
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Fig. 5 Pulse power rating chart. 
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BD135 
BD137 
BD139 


SILICON PLANAR EPITAXIAL POWER TRANSISTORS 


General nurnese npn transistors in SOT-32 piastic enveloge, recommended for driver stages in hi-fi 
amplifiers and television circuits. 
The BD136, BD138 and BD140 are complementary to the BD135, BD 137 and BD139 respectively. 


QUICK REFERENCE DATA 


BD135 | BD137_ | BD139° 


Coliector-base voltage (open emitter) VCBO max. 45 60 100 V 
Collector-emitter voltage (open base) VCEO  _—max. 45 60 80 V 
Collector-emitter voltage (Rge = 1 ki) VCER max. 45 60 100 V 
Collector current (peak value) ICM max. 
Total power dissipation up to Tmph = 70 °C Prot max. 
Junction temperature qj max. 
D.C. current gain S 

Ic = 150 mA; VceE =2V 7 NEE < 
Transition frequency 

lc =50mA; Voce =5V tT typ. 


MECHANICAL DATA 
Fig. 1 TO-126 (SOT-32). 


Collector connected 
to metal part of 
mounting surface. 


(1) Within this region the cross-section of the leads is uncontrolled. 


See aiso chapters Mounting instructions and Accessories. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BD135 


Collector-base voltage (open emitter) VcBO 
Collector-emitter voltage (open base) VCEO 
Collector-emitter voltage (Regge = 1 kQ) VCER 
Emitter-base voltage (open collector) VEBO 
Collector current (d.c.) Ic 
Collector current (peak value) ICM 
Total power dissipation up to Tmpb = 70 OC Prot 
Storage temperature Tstg 
Junction temperature Tj 
THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 
From junction to mounting base Rth j-mb 


CHARACTERISTICS 
Typ 25 OC unless otherwise specified 


Collector cut-off current 

le =0; Veg =30V 

le = 0; Vcg = 30 V; Tj = 125 0C 
Emitter cut-off current 

Ic =0; Vegp=5V 
Base-emitter voltage 

lc = 500 mA; VcE=2 V 
Saturation voltage 

Ic = 500 mA; lp =50mA 


D.C. current gain 
Ic =5mA; VCE =z2V 
Ic = 150 mA; VcE =2V 
' BDxxx 
BDxxx-6 
BDxxx-10 
BDxxx-16 
Ic = 500 mA; VcE=2V 
Transition frequency at f = 35 MHz 
Ic = 50 mA; VceE=5V 
D.C. current gain ratio of matched pairs 
BD135/BD136; BD137/BD138; BD139/BD140 
\Ic| = 150 mA; |VcEl=2 V 
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Silicon planar epitaxial power transistors 


ICmax CoN 


Fig. 2 Safe Operating Area with the transistor forward biased. 


| Region of permissible d.c. operation 
11 Permissible extension for repetitive pulse operation 


(1) Ptot max line 
(2) Second breakdown limit (independent of temperature) 
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Fig. 3 Safe Operating Area with the transistor forward biased. 


| Region of permissible d.c. operation 

Il Permissible extension for repetitive pulsed operation 

111 Repetitive pulse operation in this region is allowable, 
provided Ree <1 kQY 


(1) Prot max line 
(2) Second breakdown limit (independent of temperature) 
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S.B. current multiplying factor at the VCEO max level (80V) 
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Silicon planar epitaxial power transistors 
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SILICON PLANAR EPITAXIAL POWER TRANSISTORS 


General purpose p-n-p transistors in SOT-32 plastic envelope, recommended for driver stages in hi-fi 
amplifiers and television circuits. 
The BD135, BD137 and BD139 are complementary to the BD136, BD138 and BD 140 respectively. 


QUICK REFERENCE DATA 
Collector-base voltage (open emitter) 


Coilector-emitter voltage (open base) 


Collector-emitter voltage (Rafe = 1 kQ) 


4-— 


Collector current (peak value) 
Total power dissipation up to Tmp = 70 °C 
Junction temperature 
D.C. current gain 
—lc = 150 mA; —VceE=2V 


Transition frequency 
—Iq =50mA;—VcE=5V 


eit ean Ne NN a NG A RO tN os 


MECHANICAL DATA 
Fig. 1 TO-126 (SOT-32). 


Collector connected 
to metal part of 
mounting surface 


Yj 


sles 


0,5 


d 


| [56] 


(1) Within this region the cross-section of the leads is uncontrolled. 


See also chapters Mounting instructions and Accessories. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 


Collector-emitter voltage (Rpg = 1 kQQ) 


Emitter-base voltage (open collector) 
Collector current (d.c.) 
Collector current (peak value) 


Total power dissipation up to Tmb = 70 OC 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


From junction to mounting base 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 

le =0; -Vcp =30V 

le = 0; —Vcp = 30 V; Tj = 125 OC 
Emitter cut-off current 

lc =0;-VeRp=5V 
Base-emitter voltage 

—Ic¢ = 500 mA; —VcE =2 V 
Saturation voltage 

—lc = 500 mA; —!lp=50mA 
D.C. current gain 

—Ic=5mA;—-VcE=2V 

—l¢ = 150 mA; —VcE=2V 

BDxxx 

BDxxx-06 

BDxxx-10 

BDxxx-16 

—lc¢ = 500 mA; —VcE =2V 
Transition frequency at f = 35 MHz 

—lc = 50mA;—Vce =5 V 


D.C. current gain ratio of matched pairs 


BD135/BD136; BD137/BD138; BD139/BD140 


IIc] = 150 mA; VcEI=2V 
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Silicon planar epitaxial power transistors 


Fig. 2 Safe Operating Area with the transistor forward biased. 


| Region of permissible d.c. operation 
Il Permissible extension for repetitive pulse operation 


(1) Ptot max line 
(2) Second breakdown limit (independent of temperature) 
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Fig. 3 Safe Operating Area with the transistor forward biased. 

| Region of permissible d.c. operation 

1! Permissible extension for repetitive pulse operation 

i}! Repetitive pulse operation in this region is allowable, 
provided Ree <1 kQ 


(1) Ptot max line 
(2) Second breakdown limit (independent of temperature) 
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Silicon planar epitaxial power transistors 
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BD201 
BD203 


SILICON EPITAXIAL-BASE POWER TRANSISTORS 


N-P-N transistors in a plastic envelope. With their p-n-p complements BD202 and BD204 they are 
primarily intended for use in hi-fi equipment delivering an output of 15 to 25 W intoa4Q or 8 Q load. 


QUICK REFERENCE DATA 


Collector-emitter voltage (open base) VcEO max. 
Collector current (d.c.) Ic max. 
Total power dissipation up to Tmp = 25 PC Prot max. 
Cut-off frequency 
lc=03A;VoE=3 V fhfe > 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-220. 


Collector connected 
to mounting base. 


| ol +-0,9max (3x) > l<-06 
> —< > #24 
2,54 2,54 ; 
7265872.4 e--— 


ca 


See also chapters Mounting Instructions and Accessories. 
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BD201 
BD203 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BD201 BD203 


Collector-base voltage (open emitter) VcBO V 
Collector-emitter voltage (open base) VCEO V 
Emitter-base voltage (open collector) VEBO V 
Collector current (d.c.) | Ic A 
Collector current (peak value, tp < 10 ms) ICM max. 12 A 
Collector current (non-repetitive peak 

value, ty <2 ms) Icsm max. 25 A 
Base current (d.c.) Ip max. 3 A 
Total power dissipation up to Tmp = 25 OC Prot max. 60 W 
Storage temperature Tstg —65to+150 °C 
Junction temperature Tj max. 150 OC 
THERMAL RESISTANCE 
From junction to mounting base Rthj-mb = 2,08 K/W 
From junction to ambient in free air Rth j-a = 70 K/W 
CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 3 

Ip =0; Veg =30V ICEO < 1 mA 

le = 0; Vocp = 40 V; Tj = 150 °C ICBO < 1 mA 
Emitter cut-off current 

Ic =0;VeRp=5V lEBO < 5 mA 
Base-emitter voltage” 

Ic=3A;VcE=2V VBE < 1,5 V 
Knee voltage* 

lc = 3 A; |p = value for which ) 

lc=3,3AatVcE=z2V VCEK typ. 1 V 
Saturation voltage* 

Ic=SA;Ip=O03A VCEsat < 1 V 

Ic=6A;lp=06A VCEsat < 1,5 V 

VBEsat < 2 V 

D.C. current gain* 

BD201; lc =3A;Vcp=2V hee > 30 

BD203; Ic =2 A; VcE=2V hee > 30 

Ic=1A;Vcpz2V hfe > 30 
Cut-off frequency 

Ic=O3A; Veep za V fife > 25 kHz 


* Measured under pulse conditions: ty < 300 us, 6 << 2%. 


80 November 1980 


Silicon epitaxial-base power transistors BD201 


BD203 


Transition frequency at f = 1 MHz 

lc=O3A;VoE=r3V fy = 7 MHz 
D.C. current gain ratio of matched 

complementary pairs 

Ic=1A;VcE=2V hFe/hFe2 
Forward bias second breakdown 

collector current 

Vcpe - 40 V; ty = 0,1 S; Tamb = 25 OC l(SB) = 1,5 A 
Switching times 

ICon = 2 A; !Bon = —!Bott = 9,2 A 

Turn-on time ton 

Turn-off time toff 


/\ 


2,5 


TIAN 
rN 
& 


7Z77499.5 


ie ete 


ae 


7278131 
ae les eel ee Fig. 3 Switching times test circuit. 
ton > loft ee 

Vim= 15 V R3 = 22 Q 

Fig. 2 Switching time waveforms. Vec= 20 V R4 = 10 2 
VBBo oa Y tp=te < 15 ns 

Ri = — tp = 20 us 

R2 = 33 2 T = 500 us 
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Second-breakdown limits (independent of temperature). 


Permissible extension for repetitive pulse operation. 


Fig. 4 Safe Operating ARea, Tmp < 25 OC. 
Region of permissible d.c. operation 


(1) Prot max 2nd Poeak max lines. 
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Silicon epitaxial-base power transistors 
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BD202 
BD204 


SILICON EPITAXIAL-BASE POWER TRANSISTORS 


P-N-P transistors in a plastic envelope. With their n-p-n complements BD201 and BD203 they are 


primarily intended for use in hi-fi equipment delivering an output of 15 to 25 W into a 4 2 or 8 Q load. 


QUICK REFERENCE DATA 


Collector-emitter voltage (open base) 
Collector current (d.c.) 
Total power dissipation up to Tmph = 25 °C 


Cut-off frequency 
—Ic =0,3A;—-Vcep=3 V 


MECHANICAL DATA 


Fig. 1 TO-220. 
Collector connected 
to mounting base. a 102 ee 
| ~~ 3.6 ~< 
2 1 
3,5 max 
not tinned 
; t 
3 


li 


am al <4 
2,54 2,54 


ca 


See also chapters Mounting Instructions and Accessories. 
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BD202 
BD204 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BD202 | BD204 


Collector-base voltage (open emitter) —VcRO max. V 
Collector-emitter voltage (open base) —-VCEO max. V 
Emitter-base voltage (open collector) —VEBO max. V 
Collector current (d.c.) —Ic max. 8 A 
Collector current (peak value, tp < 10 ms) —lem max. 12 A 
Collector current (non-repetitive peak 
value, ty <2 ms) —lIcsm max. 25 A 
Base current (d.c.) —Ip max. 3 A 
Total power dissipation up to Tmp = 25 PC Prot max. 60 
Storage temperature Tstg —65 to + 150 oC 
Junction temperature Tj max. 150 oC 
THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 2,08 K/W 
From junction to ambient in free air Rth j-a = 70 K/W 
CHARACTERISTICS 
Tj = 25 ©C unless otherwise specified 
Collector cut-off current 
Ip = 0; -Vcp = 30V —ICEO < 1 mA 
le = 0; -Vep = 40 Vi Tj = 150 °C —IcBo < 1 mA 
Emitter cut-off current 
Ic =0;-Vep=5V —lERO < 5 mA 
Collector-emitter breakdown voltage 
Ic =0,2A; ip =G BD202 -V(BR)CEO > 45 V 
Ic = 0,2 A; Ip =0 BD204 —V(BR)CEO > 60 V 
Base-emitter voltage * 
—-Ic =3A;—-Vcp=2V —VBE < 1,5 V 
Knee voltage * 
—Ilc =3 A; —lp = value at which 
—Ic=3,3 A at—Vcp=2V —VCEK typ. 1 V 
Saturation voltages* 
—Ic=3A;—Ip=0,3A —VCEsat < 1 V 
—V < 1,5 V 
—Ic =6A:—lp =0,6A CEsat ' 
" —VBEsat < 2 V 
D.C. current gain* 
—Ic=3A;-—Vce=2V  BD202 hee > 30 
—Ic=2A;-VceE=2V BD204 hFE > 30 
—-Ic=1A;—-Vcpz2V hee > 30 


Measured under pulse conditions: ty < 300 us, 5 < 2%, 
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Silicon epitaxial-base power transistors BD202 


BD204 

Cut-off frequency 

—Ic =0,3A;—-VcEza3V fhfe > 25 kHz 
Transition frequency at f = 1 MHz 

—Ic =0,3A;—-Vcp=z3V ff > 7 MHz 
D.C. current gain ratio of matched complementary pairs 

—Ic=1A;—-VcEz2vV . heeqy/heeng << 2,5 
Forward bias second breakdown collector current 

Veg = 40 V; tp = 0,1 s Isp > 1,5 A 
Switching times 

—lCon = 2 A; —lBon = !Botf = 92 A 

turn-on time ton < 1 ms 

turn-off time toff < 2 us 

t 72774914 


7278130 


—Vim =15V R3 = 22 
Fig. 2 Switching times waveforms. —Vcc =20V R4 = 102 
+Vpp = 4V tp=ts= 15ns 
R1 = 56 QQ tp = 10 ys 
R2 = 33 22 = 500 us 
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Fig. 4 Safe Operating ARea; Tryp 


Region of permissible d.c. operation. 


Permissible extension for repetitive pulse operation. 


(1) Prot max and P 


peak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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BD226 BD228 
BD230 


SILICON PLANAR EPITAXIAL POWER TRANSISTORS 


General purpose n-p-n transistors in a SOT-32 plastic envelope especially recommended 
for television circuits. Their complements are BD227, BD229 and BD231. 


QUICK REFERENCE DATA 


BD226 | BD228 | BD230 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector-emitter voltage (Rpg = 1 k®) 
Collector current (peak value) 

Total power dissipation up to Tmb = 62 °C 


Junction temperature 
D.C. current gain 
Ic = 150 mA; VcR =2 V 40 to 250 


Ic =1A;VcE=2V 25 
Transition frequency 
Ic = 50 mA; Vck =5V 


MECHANICAL DATA Dimensions in mm 


TO-126 (SOT-32) 


+ 7,8 max > 
Collector connected | | 


to metal part of 
mounting surface 


% 
See chapters Mounting Instructions and Accessories. 


1) Within this region the cross-section of the leads is uncontrolled. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BD226 | BD228 | BD230 


Collector-base voltage (open emitter) VcBQO max. 
Collector-emitter voltage (open base) VCEO max. 
Collector-emitter voltage Rpp = 1 k92) VCER max. 
Emitter-base voltage (open collector) VEBO max. 

Collector current (d.c.) Ic max. 1,5 
Collector current (peak value) ICM max. 3 
Total power dissipation up to Typ = 62 °C © Prot max. 12,5 
Storage temperature T stg -65 to +150 
Junction temperature ji max. 150 
THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a = 100 
From junction to mounting base Rth j-mb = y 


100 


<<< < 


oC 
oC 


K/W 
K/W 
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BD226 BD228 
BD230 


CHARACTERISTICS | Tj = 25 °C unless otherwise specified 


Collector cut-off current 
Ip = 0; Vop = 30 V; Tj = 125 °C Icpo < 10 pA 


Emitter cut-off current 


Ic =Q; VERB =5.V IrRO < 10 LA 


Base-emitter voltage !) 


Ic =1 A; VockE=2V VRE < 1,3 V 


Saturation voltage 


Ic=1A;Ip=0.1A VcEsat < 0,8 Vv 


D.C. current gain 


Ic = 5 mA; VCE =2V hep > 25 
Ic= 1A 3Vop=2V ie. = 25 


Transition frequency at f = 35 MHz 
Ic = 50 mA; VoRp=5V fy typ. 125 MHz 
D.C. current gain ratio of 
matched pairs | 
BD226/BD227; BD228/BD229; 
BD230/BD231 
[Ic] = 150 mA; [VcR] = 2 V hpei/hpeo 9" 


ha be 
On WwW 


1) VBE decreases by about 2,3 mV/K with increasing temperature. 
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I Region of permissible d.c. operation 


Il Permissible extension for repetitive pulse operation 
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BD227 BD229 
BD231 


SILICON PLANAR EPITAXIAL POWER TRANSISTORS 


General purpose p-n-p transistors in a SOT-32 plastic envelope especially recommended 
for television circuits. Their complements are BD226, BD228 and BD230. 


QUICK REFERENCE DATA 


BD227 | BD229 | BD231 


Collector-base voltage (open emitter) -Vopo 
Collector-emitter voltage (open base) -VCEO 
Collector-emitter voltage (Rpp = 1 k82) -VCER 
Collector current (peak value) -Iom 
Total power dissipation up to Tmp = 62 °C Prot 
Junction temperature cy 
D.C. current gain 
-Ic = 150 mA; -VcR =2V hpr 40 to 250 


-Io =e | A; -VoRr 7 Vy her 25 
Transition frequency 
-Ic = 50 mA; -VckE =5V : 50 


MECHANICAL DATA Dimensions in mm 
TO- 126 (SOT -32) 


Collector connected 
to metal part of 
mounting surface 


See Mounting Instructions and Accessories. 


1) Within this region the cross-section of the leads is uncontrolled. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BD227 | BD229 | BD231 


Collector-base voltage (open emitter) -Vop9o max. 45 

Collector-emitter voltage (open base) -VcEQo max. 45 | 
Collector-emitter voltage (Rpp = 1 k&2) -VcER max. 45 

Emitter-base voltage (open collector) -VEBO max. 5 

Collector current (d.c.) ~Ie max. 5 A 
Collector current (peak value) , -lom max. 3 A 
Total power dissipation up to T,,,, = 62 °C Prot max. 12,5 WwW 


Storage temperature ste -65 to +150 oC 
Junction temperature T; max. 150 2 
THERMAL RESISTANCE 

From junction to ambient in free air Ren j-a = 100 K/W 
From junction to mounting base Ren j-mb = 7 K/W 
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BD227 BD229 
BD231 


CHARACTERISTICS Tj = 25 °C unless otherwise specified 


Collector cut-off current 

Ip = 0; -VCB = 30 V ~IcBoO < 

In = 0; -Vop = 30 V; yj = 125 °C -IoBo < 
Emitter cut-off current 

Ic = 0; -Vep=zoVv -IERBO < 
Base-emitter voltage 1) 

“1G = 1:As —-Vop=z2V -VBE < 
Saturation voltage 

ae. =l1A;-Ip=O0.1A ~VCEgat < 


D.C. current gain 


~Ic = 5 mA; -VOR =' 2 WV hep = 
-I¢o = 150 mA; -VcE =2V hep 2 
-“Ic= 1A 3-Vop=2V her > 


Transition frequency at f = 35 MHz 


“Ic = 50 mA;-Vop =5V fp typ. 


D.C. current gain ratio of 
matched pairs 


BD226/BD227; BD228/BD229 ; 
BD230/BD231 


= oo 7 typ 
[Ic] = 150 mA; |VcR|= 2 V hbppy/bpR2 < 


1) —Vpe decreases by about 2,3 mV/K with increasing temperature. 
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Safe Operating Area with the transistor forward biased 


I Region of permissible d.c. operation 


Il Permissible extension for repetitive pulse operation 


1) Independent of temperature 
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III Repetitive pulse operation in this region is allowable, 


provided RpRF < 1 k®2 


!) Independent of temperature 
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SILICON EPITAXIAL-BASE POWER TRANSISTORS 


N-P-N transistors inaSOT-32 plastic envelope intended for use in television and audio amplifier circuits 
where high peak powers can occur. P-N-P complements are BD234, BD236 and BD238. Matched pairs 
can be supplied. 


QUICK REFERENCE DATA 


BD237 


Collector-base voltage (open emitter) VCBO max. V 
Collector-emitter voltage (open base) VCEQ max. V 
Collector-emitter voltage (Rag = 1 kQ) VCER max. V 
Collector current (peak value) IcmM max. 6 A 
Total power dissipation up to Trp = 25 OC Prot max. 25 W 
Junction temperature Tj max. 150 OC 
D.C. current gain 

Ic=1A;VcpHz2V hee P 25 
Transition frequency : 

Ic = 250 mA; Vcg = 10 V i: > 3 MHz 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-126 (SOT-32). 


Collector connected to metal 
part of mounting surface 


(1) Within this region the cross-section of the leads is uncontrolled. 


See also chapters Mounting Instructions and Accessories. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector-emitter voltage (Rpg = 1 k&2) 
Emitter-base voltage (open collector) 


Collector current (d.c.) 
Collector current (peak value) 
Base current (d.c.) 


Total power dissipation up to Tmp = 25 PC 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


From junction to mounting base 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
le = 0; VcB = VcBOmax 
le = 0; VcB = VcBOmax: Tj = 150 °C 
Emitter cut-off current 
lc =O; Vep=5V 
Second-breakdown collector current 
Vce = 40V; ty = 20 ms 
Base-emitter voltage* 
Ic=1A;VcE=2vV 
Saturation voltage* 
Ic=1A;lp=0,1A 
D.C. current gain* 
Ic = 150 mA; VCE =2V 
Ic=1A;Vepz2V 
Transition frequency at f = 1 MHz 
lc = 250 mA; Vcg = 10 V 


* Measured under pulse conditions: tp < 300 ps, 6 < 2%. 
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Silicon epitaxial-base power transistors 


CHARACTERISTICS (continued) 
Tj = 25 OC unless otherwise specified. 


D.C. current gain ratio of matched complementary pairs” 

llc] =150mA; |Vcel =2V heeq/heeg < 1,6 
Switching times 

ICon = 1A; IBon = —!Botf =9,1A 


typ. 0,4 us 

turn-on time ton E 1 us 

. typ. 1,5 ps 

turn-off time toft < 3 us 
Vim = 16V 
Vcc = 20V 
—Vpep = 6,4V 
Vim — R1 = 822 
R2 = 820 
0 R3 = 820 
> eB ty | R4 = 20 Q 
tp=tp = 15ns 
siaoet as ty = 10us 
7278131 : = OOS 

Fig. 2 Test circuit. 
t 7277499.5 <—— 


Fig. 3 Switching times waveforms. 


* Measured under pulse conditions; tp < 300 us, 6 << 2%. 
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Fig. 4 Safe Operating Area with the transistor forward biased, Tmb S 25 °C. 


| Region of permissible d.c. operation. 
Il Permissible extension for repetitive pulse operation. 


(1) Prot max 8d Ppeak max lines. 


(2) Second breakdown limits (independent of temperature). 
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Fig. 5 Pulse power rating chart. 
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Silicon epitaxial-base power transistors 
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BD234; BD236; 
BD238 


SILICON EPITAXIAL-BASE POWER TRANSISTORS 


P-N-P transistors in a SOT-32 plastic envelope intended for use in television and audio 
amplifier circuits where high peak powers can occur. N-P-N complements are BD233, 
BD235 and BD237. Matched pairs can be supplied. 


QUICK REFERENCE DATA 


BD234 | BD236 | BD238 


Collector-base voltage (open emitter) -Vopo 
Collector-emitter voltage (open base) -VCEO 


Collector-emitter voltage (Rpp =1k2) -VoRR 


Collector current (peak value) -lonyy max. 6 A 
Total power dissipation up to 

Timb = 25 °C Prot max. 25 W 
Junction temperature Tj max. 150 eC 
D.C. current gain 

“Ic = LA; -Vop =2.-V hFR ma 25 
Transition frequency 

-Iq = 250 mA; -Vop = 10 V i> e 3 MHz 


MECHANICAL DATA 2,7 F ia 7,8 max = Dimensions in mm 
TO-126 (SOT-32) 


Collector connected 
to metal part of 
mounting surface 


0,88 ||. 


a cs ale mae) ile 


] 


See also chapters Mounting instructions and Accessories. 2,29 


1) Within this region the cross-section of the leads is uncontrolled. 
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BD234; BD236; 
BD238 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 
| BD234 | BD236 | BD238 


Collector-base voltage (open emitter) -VcBO max. V 
Collector-emitter voltage (open base) -VCEOQ max. Vv 
Collector-emitter voltage (Rpp = 1 k9) -VCER max. V 
Emitter-base voltage (open collector) -VEBO max. V 
Collector current (d.c.) =le max. Z A 
Collector current (peak value) -ICmM max. 6 A 
Total power dissipation up to Tyypyp=25°C Prot max. 20 WwW 
Storage temperature T stg -65 to +150 oC 
Junction temperature Tj max. 150 oC 
THERMAL RESISTANCE 
From junction to ambient in free air Rth j-a = 100 K/W 
From junction to mounting base Rth j-mb = 5 K/W 
CHARACTERISTICS Tj = 25 °C unless otherwise specified 
Collector cut-off current 

Ig = 9 -Vop = —Vopomax -IcBo ss 100 pA 

Ip = 0; -Vcp = -VcpOmax; Tj =150°C -Icgo < 3 mA 
Emitter cut-off current 

Ic = 0; -VERB = 5 V -IgRBO < 1 mA 
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Silicon epitaxial-base power transistors 


CHARACTERISTICS (continued) 
Tj = 25 0C 
Base-emitter voltage 
—Ic=1A;—-Vce=z=2V 
Saturation voltage 
—lc=1A;—-Ip=0,1A 
D.C. current gain 
—Ic = 150 mA; —-VceE=2V 
—Ic=1A;—-Vcf=2V 
Transition frequency at f = 1 MHz 
—Ic¢ = 250 mA; —Vcg = 10 V 


D.C. current gain ratio of matched pairs 
BD233/BD234; BD235/BD236; BD237/BD238 


IIc] = 150 mA; |Vcel=2V 
Switching times 

—!Con = 1A; —IBon = !Botf = 9.1 A 

turn-on time 


turn-off time 


Test circuit 


7Z62585 


Input pulse: 


BD234; BD236 
BD238 


—VpF < 13 V 
—VCEsat < 0,6 V 
hee 40 to 250 

hee > 25 

fT > 3 MHz 
hFe1/hFE2 < 1,6 

ton typ 0,3 us 
toff typ 0,7 ps 
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BD234; BD236; 
BD238 
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BD234; BD236; 
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BD239; BD239A 
BD239B; BD239C 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


N-P-N silicon transistors in a plastic envelope intended for use in audio output stages, general amplifier 
and high-speed switching applications. P-N-P complements are BD240; 240A; 240B and BD240C. < 


QUICK REFERENCE DATA 


Collector-base voltage 
Collector-emitter voltage 


Collector current (peak value) ICM max. 7 A 
Total power dissipation up to Tmp = 25 9C Prot max. 30 Ww 
Junction temperature Tj max. 150 OC 
D.C. current gain 

Ic=1A,VcE=4V hee > 15 
Transition frequency at f = 1 MHz 

Ic = 200 mA, VcgE = 10 V fT > 3 MHz 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-220AB 


Collector connected 
to mounting base 


4 15,8 
max 
2 
1 3,5 max 
not tinned 
3 1,3 
max 
(2x) 


= be 0,6 


el 2,4 


7Z265872.4 = 


See also chapters Mounting instructions and Accessories. 
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BD239; BD239A 
BD239B; BD239C 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD239 
Collector-base voltage (open emitter) VcBO max. 100 V 
Collector-emitter voltage (open base) VcCEO max. 100 V 
Collector-emitter voltage (Rpg = 100 £2) VCER max. V 

eee ise ey ake 

Emitter-base voltage (open collector) VEBO max. 5 V 
Collector current (d.c.) Ic max. A 
Collector current (peak value) Icom max. Zz A 
Base current (d.c.) IB max. 0,5 A 
Total power dissipation up to Tmb = 25 OC Prot max. 30 Ww 
Storage temperature | Tstg —65 to + 150 OC 
Junction temperature Tj max. 150 oC 


THERMAL RESISTANCE 
From junction to mounting base ae . Rthj-mb = 4,17 K/W 
From junction to ambient in free air Tth j-a = 70 K/W 


CHARACTERISTICS 


Tj = 25 0C unless otherwise specified BD239:;A |BD239B;C 
Collector cut-off current - | 

Ip = 0; Vcg =30V | — IcEO = 

Ip = 0; VcgE =60V ICEO < 

VBE = 0; VcE = VcEOmax ICES < 0,2 mA 
Emitter cut-off current 

lc = 0; Vep=5V lIEBO < 1 mA 
D.C. current gain* 

Ic = 200 mA; VcE=4V hFe > 40 

lc=1A;VceE=4V HEE > 15 
Base-emitter voltage** — 

Ic=1A;VoR=4V VBE < 1,3 V 
Collector-emitter saturation voltage* - ye 

Ic= 1A Ip=0,2A— VCEsat < 0,6 V 
Turn-off breakdown energy 

L=20mH;Ilcc=1,8A E(BR) > 32 mJ 


-* Measured under pulse conditions; ty < 300 us, 5 < 0,02. 
** Vee decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors 


BD239; BD239A 
BD239B; BD239C 


Transition frequency at f = 1 MHz 
lc = 0,2 A; Veg = 10 V fr > 3 MHz 


Switching times 
(between 10% and 90% levels) 


Turn-on time ton typ. 0,3 us 
Turn-off time toff typ. 0,8 us 


; 7277499.5 << 


Fig. 2 Switching times waveforms. 


Voc 
Vim = 40V 
Vec = 30V 
—Vpp = 44V 
R1 = 5120 
R2 1000 22 
Vim— R3 = 300 Q 
| | | | R4 = 15020 
0 ty = tf < 15 ns 
| t t = 10us 
neteee GP T = 500 us 


—_—_ | 


7278131 


Fig. 3 Switching times test circuit. 
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BD239; BD239A 
BD239B; BD239C 


oscilloscope 


7289170 


Fig. 4 Test circuit for turn-off breakdown energy. 
Vim = 12 V; Rg = 270 2; Ioc = 1,8 A; ty = 1 ms; 6 = 0,01. 
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BD239; BD239A 
BD239B; BD239C 


Silicon epitaxial base power transistors 


7288337 


1071 


Fig. 5 Safe Operating ARea; Tmp = 25 °C. 


| Region of permissible d.c. operation. 
I! Permissible extension for pets pulse operation. 


(2) Second breakdown limits, indenendent of temperature. 
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BD240; BD240A 
BD240B; BD240C 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


P-N-P silicon transistors in a plastic envelope intended for use in output stages of audio and television 
amplifier circuits where high peak powers can occur.N-P-N complements are BD239; 239A; 239B; and «— 
BD239C. 

QUICK REFERENCE DATA 


Collector-base voltage —VoBO max. 
Collector-emitter voltage —VCEQ max. 
Collector current (d.c.) —lcm max. 
Total power dissipation up to Tmp = 25 OC | Prot max. 
Junction temperature Tj max. 
D.C. current gain 
~—Ic=1A;—-Vce=4V hee > 15 
Transistion frequency 
—I¢ = 200 mA; —Vcg = 10 V fr > 3 MHz 
MECHANICAL DATA Dimensions in mm 
max 


Collector connected 


Fig. 1 TO-220AB. Shing NOGA ase 
to mounting base. 


3,5 max 54 
not tinned ernanx 
4 
1,3 12,7 
max > min 
(2x) 


Pima max (3x) > lo 


i” <_ > << 2,4 
2,54 2,54 
7265872.4 <«—— 


ca 


See also chapters Mounting instructions and Accessories. 
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BD240; BD240A 
BD240B; BD240C 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD240 
Collector-base voltage (open emitter) —VcBO- max. 45 100 V 
Collector-emitter voltage (open base) —VCEQ- max. 45 100 V 
Collector-emitter voltage (Rpg = 100 &) —-VCER max. 55 115 V 
Emitter-base voltage (open collector) —VEBQ max. 5 V 
Collector current (d.c.) —Ic max. 3 A 
Collector current (peak value) —Iom max. 7 A 
Base current (d.c.) —Ip max. 0,5 A 
Total power dissipation up to Tp = 25 °C ~ Prot max. | 30 W 
Storage temperature T stg —65 to + 150 oC 
Junction temperature Tj max. 150 OC 
THERMAL RESISTANCE 
From junction to mounting base Rthj-mb = 4,17 K/W 
From junction to ambient in free air Rthj-ao = 70 K/W 
CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current BD240A_| BD240B; C 


—lp =0;-—Vcge = 30 V -IcEO < 0,3 mA 

—lp =0;—Vcg = 60 V —-IcEO < — mA 

—VBE = 0; —VcE = —VCEOmax -IcES  < 0,2 mA 
Emitter cut-off current 

lc =0;-Vep=5V | —lEBO < 1 mA 
D.C. current gain * | 

—Ic = 200 mA; —VcE =4 V hee > — 40 

—Ic=1A;—-VcE=4V FE > 15 
Base-emitter voltage * 

—Ic=1A;—Vce=4V —VpE < 1,3 V 
Collector-emitter saturation voltage * 

—lc=1A;-—Ip=0,2A —VCEsat < 0,6 V 
Turn off breakdown energy 

L = 20 mH; —Ilcc =1,22A E(BR) > 15 mJ 


* Measured under pulse conditions: tp S 300 us; 6 < 0,02. 
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Silicon epitaxial base power transistors 


BD240; BD240A 
BD240B; BD240C 


Transition frequency at f = 1 MHz 

—lc = 200 mA; —VcgE = 10 V fT = 3 MHz 
Switching times 

—!Con = 9,2 A; —!Bon = !Boff = 20 MA 

turn-on time ton typ. 0,2 us 
turn-off time toff typ. 0,4 us 


t 7Z277491.4 i cia 


Fig. 2 Switching times waveforms. 


Vcc 

= 40V 
= 30V 
= 44V 
= 512 
= 1000 2 
= 3002 
= 1502 


15 ns 
= 10us 
= 500 us 


7278130 


Fig. 3 Switching times test circuit. 
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BD240; BD240A 
BD240B; BD240C 


oscilloscope 


oscilloscope 


7Z89169 


Fig. 4 Test circuit for turn-off breakdown energy. 
Vim = —12 V; Rp = 270 Q; —Iec = 1,22 A; tp = 1 ms; 6 =0,01. 
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Silicon epitaxial base power transistors 


BD240; BD240A 
BD240B; BD240C 
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Fig. 5 Safe Operating ARea; Tmp = 25 9C. 


| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(2) Second breakdown limits independent of temperature. 
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BD240; BD240A 
BD240B; BD240C 
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Fig. 7 Typical values collector-emitter saturation voltage at Tj = 25 °C, 
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BD241; BD241A 
BD241B; BD241C 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


N-P-N silicon transistors in a plastic envelope intended for use in audio output stages, general arnplifier 


and high-speed switching applications. P-N-P complements are BD242; 242A; 242B: and 242C. 


QUICK REFERENCE DATA 


Collector-base voltage VcCBO 
Collector-emitter voltage VCEO 
Collector current (peak value) ICM 
Total power dissipation up to Tmp = 25 °C Prot 
Junction temperature Tj 
D.C. current gain 
lc=1A;VcE=4V hFEe 
Transition frequency at f = 1 MHz 
Ic = 500 mA; Vcge = 10 V fT 
MECHANICAL DATA 10.3 
Fig. 1 TO-220AB. max 
Collector connected ic bas Ge 
to mounting base. 2,8 
t 
2 
ane Y 
3,5 max 
1 ae 5,1 
not tinned | max 
3 1,3 | 4 12,7 
max min 
(2x) 


lilo max (3x) 
sae 


2,54 2,54 


ca 


See also chapters Mounting instructions and Accessories. 


<——— 
max 8 A 
max 40 W 
max 150 oC 
= 25 
> 3 MHz 
45 Dimensions in mm 
> hee 0,6 
wel let 24 
7Z265872.4 ]—— 
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BD241; BD241A 
BD241B; BD241C 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD241 
Collector-base voltage (open emitter) VCBO _—max. 7 100 V 
Collector-emitter voltage (open base) VCEQ max. 100 V 
Collector-emitter voltage (Rpg = 100 2) VCER max. 115 V 
Emitter-base voltage (open collector) VEBO max. 5 V 
Collector current (d.c.) Ic max. 5 A 
Collector current (peak value) ICM max. 8 A 
Base current (d.c.) Ip max. 1 A 
Total power dissipation up to Tmp = 25 PC Prot max. 40 W 
Storage temperature Tstg —65 to + 150 OC 
Junction temperature Tj max. 150 OC 
THERMAL RESISTANCE 
From junction to mounting base Rthj-mb = 3,12 K/W 
From junction to ambient in free air Rthj-a = 70 K/W 


CHARACTERISTICS 


Tj = 25 °C unless otherwise specified 
BD241;A 


BD241B;C 
Collector cut-off current 


Ip =0; Vee =30V ICEO < 0,3 — mA 

Ip =0; Veg = 60V ICEO < - 0,3 mA 

VBE = 9; VCE = VCEOmax ICES oS 0,2 mA 
Emitter cut-off current 

lc=0;Vep=5V lEBO < 1 mA 
D.C. current gain* 

lc=1A;Vce=4V hFE > 25 

Ic=3A;VcE=4V hFE > 10 
Base-emitter voltage* * 

Ic=SA;VcE=4V VBE < 1,8 V 
Collector-emitter saturation voltage* 

Ic=SA;lp=06A VCEsat < 1,2 V 
Small-signal current gain 

Ic =0,5 A; VceE = 10 V; f= 1 kHz iNfei > 20 
Turn off breakdown energy 

L=20mH;Ilcc=1,8A E(BR) > 32 mJ 


* Measured under pulse conditions: tp < 300 us; 6 < 0,02. 
** VBE decreases by about 2,3 mV/K with increasing temperature. 


148 May 1982 


BD241; BD241A 
BD241B; BD241C 


Silicon epitaxial base power transistors 


Transition frequency at f = 1 MHz 
lc = 0,5 A; Voce = 10 V tT > 3 MHz 
Switching times 
(between 10% and 90% levels) 
ICon = 1A; Bon = —!Bott = 9,1 A 
Turn-on time 


Turn-off time toff typ. 1 ms 


t 7Z77499.5 : 


Fig. 2 Switching times waveforms. 


Vim = 16 V 

Vcc = 20 V 

Vim— —VpeRp = 6,4 V 
. | | | | R1 = 82 2 

0 R2 = 82 22 

| t R3 = 82 2 

alee =P R4 = 20 2Q 

—_— TT. ty = tf < 20 ns 

ty = 20 us 

7278131 T = 500 us 


Fig. 3 Switching times test circuit. 
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BD241; BD241A 
BD241B; BD241C_ 


oscilloscope 


oscilloscope 


7289170 


Fig. 4 Test circuit for turn-off breakdown energy. 
Vim = 12 V; Rg = 270 Q; icc = 1,8 A; tp = 1 ms; 6 = 0,01. 
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BD241; BD241A 
BD241B; BD241C 


Silicon epitaxial base power transistors 


7288343 
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Fig. 5 Safe Operating ARea; Trp = 25 OC. 


| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(1) Ptot max and Poeak max /ines. 
(2) Second breakdown limits, independent of temperature. 
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BD241; BD241A 
BD241B; BD241C 
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Fig. 6 Power pulse rating chart. 
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Fig. 7 S.B. voltage multiplying factor at the ICmgx level. 
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BD241; BD241A 
BD241B; BD241C 


Silicon epitaxial base power transistors 
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Fig. 8 S.B. current multiplying factor at the VcEQmax !evel. 
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Fig. 9 S.B. current multiplying factor at the VcEQmax level. 


May 1982 153 


BD241; BD241A 


BD241B; BD241C 
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Fig. 10 Typical static forward current transfer ratio as a function of the collector current. VCE 
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Fig. 11 Typical values collector-emitter saturation voltage at Tj 
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Fig. 12 Power derating curve. 


BD242; BD242A 
BD242B; BD242C 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


P-N-P silicon transistors in a plastic envelope intended for use in audio output stages, general amplifier 
and high-speed switching applications. N-P-N complements are BD241; 241A; 241B and BD241C. <«- 


QUICK REFERENCE DATA 


Collector-base voltage —VCBOQ max. 
Collector-emitter voltage —VCEQ max. 
Collector current (d.c.) —lcm max. 
Total power dissipation up to Tmb = 25 PC Prot max. 
Junction temperature Tj max. 
D.C. current gain 
—Ic=1A;-VcFp=4V hfe > 25 
Transition frequency 
—lc = 500 mA; —VceE = 10 V ft > 3 MHz 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-220AB. sin, IGS cy 
Collector connected 


to mounting base. v 
2,8 
4 
2 
Y 1 
3,5 max 54 
1 not tinned max 
li | h 127 
3 max min 
(2x) | 
| elileog max (3x) le-06 
_ — +24 
2,94 2,54 
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aa 


See also chapters Mounting instructions and Accessories. 
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BD242; BD242A 
BD242B; BD242C 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 


Collector-emitter voltage (RafF = 100 2) 


Emitter-base voltage (open collector) 


Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Total power dissipation up to Tp = 25 °C 
Storage temperature 

Junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 


From junction to ambient in free air 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
—lp = 0; —VcE = 30 V 
—lp =0;—VcEe =60 V 
—VBE = 9; —-VcE = —VCEOmax 
Emitter cut-off current 
Ic =0;-Vep=5V 
D.C. current gain * 
—Ic=1A;—-Vcee=4V 
—Ic=3A;—-VceE=4V 
Base-emitter voltage * 
—Ic=3A;—-VcE=4V 
Collector-emitter saturation voltage * 
—Ic =3A;—-Ip =06A 
Small-signal current gain 
—lc =0,5 A; —Vcg = 10 V; f= 1 kHz 


Turn off breakdown energy 
L = 20 mH; —lcec=1,22A 


—VCEsat 
| hfe | 


E(BR) 


* Measured under pulse conditions: tp < 300 us; 6 < 0,02. 
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max. 


ix 
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BD242 


—65 to + 150 
150 


3,12 
70 


BD242; A | BD242B;.C 


K/W 
K/AW 


mA 
mA 
mA 


mA 


mJ 


Silicon epitaxial base power transistors 


BD242; BD242A 
BD242B; BD242C 


Transition frequency at f = 1 MHz 
—I¢ = 500 mA; —Vcg = 10 V 1 3 MHz 
Switching times 
—lCon = 1A; —!Bon = !Botf = 0,1 A 
turn-on time ton typ. 0,3 us 
turn-off time tof¢ typ. 1 us 


t 7Z277491.4 <——— 


Fig. 2 Switching times waveforms. 


Vcc 
—Vim = 16V 
—-Vec = 20V 
+Vpep = 64V 
R1 = 820 
R2 = 82Q 
0 R3 = 820) 
| | | | R4 = 202 
Vim— trp=tp = 20ns 
T = 500 us 
<—_— 7, 
7278130 


Fig. 3 Switching times test circuit. 
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BD242; BD242A 
BD242B; BD242C 


160 


oscilloscope 


oscilloscope 


7289169 


Fig. 4 Test circuit for turn-off breakdown energy. 
Vim =—12 V; Rp = 270 2; —lecg = 1,22 A; tp = 1 ms; 6 = 0,01. 
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Silicon epitaxial base power transistors 
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Fig. 5 Safe Operating ARea; Typ = 25 OC. 


! Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 


(2) Second breakdown limits independent of temperature. 
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BD242; BD242A 
BD242B; BD242C 
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Fig. 7 S.B. voltage multiplying factor at the ICmay level. 
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BD242: BD242A 
BD242B; BD242C 
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Fig. 11 Typical values collector-emitter saturation voltage at Tj = 25 9C. 
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BD243; BD243A 
BD243B; BD243C 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


N-P-N silicon transistors in a plastic envelope intended for use in general amplifier and switching applica- 
tions. P-N-P complements are BD244; 244A; 244B: and BD244C. <— 


QUICK REFERENCE DATA 


Collector-base voltage VcBo 
Collector-emitter voltage VCEO 
Collector current (peak value) lcm 
Total power dissipation up to Tmph = 25 °C Prot 
Junction temperature Tj 
D.C. current gain 

Ic=3A;VceE=4V hee 
Transition frequency at f = 1 MHz 

Ic = 500 mA; Vce = 10 V fT 


MECHANICAL DATA 
Fig. 1 TO-220AB. » max 


Collector connected 
to mounting base. 


’ Y 
3,5 max 
1 "hi 5,1 
not nase mlx 
3 1,3 4 12,7 
max min 
(2x) 


elileog max (3x) 


—> _ 
2,54 2,54 


ca 


See also chapters Mounting instructions and Accessories. 


max 12 A 
max 65 WwW 
max 150 OC 
> 15 

> 3 MHz 


Dimensions in mm 


> as 0,6 
ew! lt 24 
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BD243; BD243A 
BD243B; BD243C 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD243 
Collector-base voltage (open emitter) VcBo max. V 
Collector-emitter voltage (open base) VCEO max. V 
Collector-emitter voltage (Rpg = 100 2) VCER max. V 
Emitter-base voltage (open collector) VEBO max. V 
Collector current (d.c.) Ic max. 8 A 
Collector current (peak value) lcm max. 12 A 
Base-current (d.c.) Ip max. 3 A 
Total power dissipation up to Tmb = 25 °C Prot max. 65 W 
Storage temperature T stg +65 to + 150 oC 
Junction temperature Tj max. 150 oC 
THERMAL RESISTANCE 
From junction to mounting base Rthj-mb = 1,92 K/W 
From junction to ambient in free air Rth j-a - 70 K/W 


CHARACTERISTICS 
as 25 °C unless otherwise specified 
Collector cut-off current 


Ip = 0; Vee =30V ICEO = 

Ip = 0; Vc = 60 V ICEO < 

VBE = 9; VcE = VcEOmax ICES 
Emitter cut-off current 

Ic =0;VeRp=5V lEBO < 1 mA 
D.C. current gain* 

Ic = 300 mA; Veg =4V hee me 30 

Ic=3A;VcE=4V hee > 15 
Base-emitter voltage* * 

Ic=6A;VcpE=4V VBE < 2 V 
Collector-emitter saturation voltage* | 

Ic=6A;IB=1A VCEsat < 1,5 V 
Turn off breakdown energy 

L = 20 mH; Icc =2,5A E(BR) > 62,5 mJ 


* Measured under pulse conditions: ty < 300 us; 6 < 0,02. 
** Vpe decreases by about 2,3 mV/K with increasing temperature. 


166 May 1982 


BD243; BD243A 
BD243B; BD243C 


Silicon epitaxial base power transistors 


Transition frequency at f = 1 MHz 
Ic=0,5A;VceE=10V fT > 3 MHz 
Switching times 
(between 10% and 90% levels) 
ICon = 1 A: IBon = —!Boft = 9,1 A 
Turn-on time ton typ. 0,6 us 
Turn-off time toff _ typ. 2 Us 


t 72774995 <_ 


Fig. 2 Switching times waveforms. 


VIM 30 V 

Veco = 20V 

—Vep = 35 V 

R1 = 82 22 

R2 = 150 Q 

VimM— R30 = 39 Q 
R4 = 20 QQ 

aI, tp=tp S 15 ns 

" t = 10 us 

aa + ‘p t = 500 us 


—_—_ T-, 


7278131 


Fig. 3 Switching times test circuit. 
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BD243; BD243A 
BD243B; BD243C 


oscilloscope 


oscilloscope 
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Fig. 4 Test circuit for turn-off breakdown energy. 
Vim = 12 V; Rp = 270 Q; Iec = 2,5 A; tp = 1 ms; 6 = 0,01. 


168 May 1982 


Silicon epitaxial base power transistors 


BD243; BD243A 
BD243B; BD243¢ 


102 7288354 


Fig. 5 Safe Operating ARea; Typ = 25 OC. 


| Region of permissible d.c. operation. 
1! Permissible extension for repetitive pulse operation. 


(1) Prot max 4d Poeak max lines. 
(2) Second breakdown limits, independent of temperature. 
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BD243; 243A 
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BD244; BD244A 
BD244B; BD244C 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


P-N-P silicon transistors in a plastic envelope intended for use in genera! amplifier and switching 
applications. N-P-N complements are BD243; 243A; 243B; and BD243C. << 


QUICK REFERENCE DATA 


Collector-base voltage —-VCBO max. 
Collector-emitter voltage —-VCEO Max. 
Collector current (d.c.) —lcmM max. 
Total power dissipation up to Tmp = 25 PC Prot max. 
Junction temperature Tj max. 
D.C. current gain 
—-Ic=1A;—VcE=4V hee > 15 
Transition frequency 
—Ic¢ = 500 mA; —Vcg = 10 V fT > 3 MHz 
MECHANICAL DATA Dimensions in mm 
max 


Collector connected 


Fig. 1 TO-220AB. if 10,3 _, 
to mounting base. 


, t i 
3,5 max 54 
1 not tinned max 
ie | 12.7 
3 max > min 
(2x) | 
li +-0,9 max (3x) > ce 0,6 


el le 2,4 


> a 
2,54 2,54 


cA 


See also chapters Mounting instructions and Accessories. 
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BD244; BD244A 
BD244B; BD244C 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) —VcBO max. 

Collector-emitter voltage (open base) —VCEQ_ max. 

Collector-emitter voltage (Rpg = 100 2) —-VCER = max. 

Emitter-base voltage (open collector) —VEBO- max. 

Collector current (d.c.) —Ic max. 8 A 
Collector current (peak value) | —Icm max. 12 A 
Base current (d.c.) | —Ip max. 3 A 
Total power dissipation up to Tmp = 25 OC Prot max. 65 W 
Storage temperature T stg —65 to + 150 oC 
Junction temperature Tj max. 150 oC 


THERMAL RESISTANCE 
From junction to mounting base Rthj-mb = 1,92 K/W 
From junction to ambient in free air Rth j-a = 70 K/W 


CHARACTERISTICS 


Tj = 25 OC unless otherwise specified 
BD244: A |BD244B:C 


Collector cut-off current 


—Ip =0;—-Vcg = 30 V —ICEO < 0,7 — mA 
—lp =0;-Vcg =60 V —-IcEQ < . = 0,7 mA 
—VBE = 9; -VcE = —-VCEOmax —lces  < 0,4 mA 
Emitter cut-off current 
Ic =0;-—VeR=5V —lERBOoO < 1 mA 
D.C. current gain * | 
—Ic = 300 mA; —Vce =4 V hee e 30 
—Ic=3A;—-VcE=4V hFE > 15 
Base-emitter voltage * 
—Ic=6A;—-VcE=4V —VBE ms 2 V 
Collector-emitter saturation voltage * 
—Ic=6A;-—Ip=1A —VCEsat < 1,5 V 
Turn off breakdown energy 


L=20 mH; —Iec=2,5A E(BR) > 62,5 mJ 


* Measured under pulse conditions: tp S 300 ps; 6 << 2%, 
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Silicon epitaxial base power transistors 


BD244; BD244A 
BD244B; BD244C 


Transition frequency at f = 1 MHz 
—I¢ = 500 mA; —VcE = 10 V if > 3 MHz 
Switching times 
—ICon = 1 A; —!Bon = !Boff = 9,1 A 
turn-on time ton typ. 0,4 us 
turn-off time toff typ. 0,7 us 


¢ 7Z77491.4 Saji o.t 


Fig. 2 Switching times waveforms. 
VEC 
—Vim = 30V 
—-Vec = 20V 
+Voep = 3,5 V 
R1 = 820 
R2 = 150 Q 
R3 = 392 
R4 = 202 
tp=tp = 15ns 
tp = 10 us 
T = 500 us 


- 7278130 


Fig. 3 Switching times test circuit. 
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BD244:; BD244A 
BD244B; BD244C 


oscilloscope 


oscilloscope 


7289169 


Fig. 4 Test circuit for turn-off breakdown energy. 
Vim =—12 V; Rp = 270 2; -Ie¢ = 2,5 A; tp = 1 ms; 6 =0,01. 
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Silicon epitaxial base power transistors 


BD244; BD244A 
BD244B; BD244C 
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Fig. 5 Safe Operating ARea; Trp = 25 9C. 


| Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 


(2) Second breakdown limits independent of temperature. 
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Fig. 7 Typical values collector-emitter saturation voltage at qj = 25 OC. 
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SILICON PLANAR EPITAXIAL POWER TRANSISTOR 


N-P-N transistor in a SOT-32 plastic envelope intended for car-radio output stages. 
P-N-P complement is BD330. Matched pairs can be supplied. 


QUICK REFERENCE DATA 


Collector-emitter voltage (VBR = 0) VcES max. 32 V 
Collector-emitter voltage (open base) VCEO max. 20 V 
Collector current (peak value) ICM max. 3. OA 
Total power dissipation up to Typ = 45 OCC Prot max. 15 W 
Junction temperature Tj max. 150 =—9°C 
D.C. current gain 

Ic =0,5A;VcR=al1V hrp 85 to 375 
Transition frequency 

Ic = 50 mA;VcR=za5V fr typ. 130 MHz 

MECHANICAL DATA Dimensions in mm 


TO- 126 (SOT-32) 


Collector connected 
to metal part of 
mounting surface 


See chapters Mounting Instructions and Accessories. 


1) Within this region the cross-section of the leads is uncontrolled. 


August 1983 177 


BD329 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) VcRBO max. 32 V 
Collector-emitter voltage (VBR = 0) VCES max. 32 OV 
Collector-emitter voltage (open base) VCEO max. 20 V 
Emitter-base voltage (open collector) VERO max. a ¥. 
Collector current (d.c.) Ic max. 3. sA 
Collector current (peak value) ICM max. 3. éA 
Base current (d.c.) Ip max. 1 A 
Emitter current (d.c.) lg max. 3 A 
Total power dissipation up to Tmph = 45 °C Prot max. 15 W 
Storage temperature T stg -65to+150 °C 
Junction temperature Tj max. 150 °C 
THERMAL RESISTANCE 

From junction to mounting base Rth j-mb = 7  K/W 
From junction to ambient in free air Rth j-a = 100 K/W 
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CHARACTERISTICS 


Collector cut-off current 

In = 0; Vcp= 32 VeTs = 150 °C 
Emitter cut-off current 

Ic = 0; VEB=zoV 


Base-emitter voltage 
Ic =5 mA; VCE = 10 V 
Ic =2A;Vop=lv 


Collector-emitter saturation voltage 


Ic =2A;Ip=0,2A 


D.C. current gain 
Ic =5 mA; VCE = 10 V 
Ic =0,5A; VcR=za1V 
lea2AyVor = LV 


Transition frequency at f = 35 MHz 


Ic = 50 mA; VcE =5V 


D.C. current gain ratio of 
matched pairs 


BD329/BD330 
IIa! =0,5A; Vor SAY, 


July 1977 


BD329 


Tj = 25 °C unless otherwise specified 


Icpo 
ICBO 


IE BO 


VBE 
VBE 


Dppi/bpRa 


<4 10 
< ] 
< 10 
typ. 0,6 
< 1,2 
= 0,5 
> 50 

85 to 375 
= 40 
typ. 130 
< 1,6 


MHz 
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BD329 


Safe Operating ARea with the transistor forward biased 


I Region of permissible d.c. operation 
II Permissible extension for repetive pulse operation 


1 | 
) Prot max and Poeak max lines. 


a Second-breakdown limits (independent of temperature). 
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BD330 


SILICON PLANAR EPITAXIAL POWER TRANSISTOR 


P-N-P transistor in a SOT-32 plastic envelope intended for car-radio output stages. 
N-P-N complement is BD329. Matched pairs can be supplied. 


QUICK REFERENCE DATA 


Collector-emitter voltage (Vppr = U) -VcCES max. o2 .°V 
Collector-emitter voltage (open base) ~VCEO max. 20 V 
Collector current (peak value) -Icm max. Oo. & 
Total power dissipation up to Tmb = 45 °C Prot max. 15 W 
Junction temperature A max. 150 °C 
D.C. current gain 

~Ic =0,5A;-VcR=1V her 85 to 375 
Transition frequency 

-I¢e = 50 mA;-VoR=5V f+ typ. 100 MHz 

MECHANICAL DATA Dimensions in mm 


TO-126 (SOT-32) 


Collector connected 
to metal part of 
mounting surface 


See chapters Mounting Instructions and Accessories. 


1) Within this region the cross-section of the leads is uncontrolled. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (Vpp = 0) 
Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 


Collector current (d.c.) 
Collector current (peak value) 
Base current (d.c.) 


Emitter current (d.c.) 
Total power dissipation up to Tmp = 45 °C 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 


From junction to ambient in free air 


186 


-VcBo 
-VCES 
-VCEO 
-VEBO 


me 
-lom 
Ik 


max. 32 
max. 32 
max. 20 
max. 5 
max. 3 
max. 3 
max. 1 
max. 3 
max. 15 

—- 65 to +150 
max. 150 
= rs 
= 100 


oy SS 


> > > Db 


°C 
eC 


K/W 
K/W 
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CHARACTERISTICS Tj = 25 °C unless otherwise specified 


Collector cut-off current 
Ip = 0; -Vop = 32 V -IcBo < 10 HA 
In = 0; -Vop = 32 V; a = 150 °C -IcBo < ] mA 
Emitter cut-off current 
Ic = 0; -Vepz5Vv -IERBO < 10 HA | 
Base-emitter voltage 
-Ic =5 mA; -VcE = 10 V ~VBE typ. 0,6 V 
“ICP SEZAlS-VcR RH LV -VRE < 12 V 


Collector-emitter saturation voltage 


-Io 2 A; —Ip - 0,2 A ~VCEsat —< 0, 5 V 
D.C. current gain 
-Ic =5 mA; -VcR = 10V her > 50 
~Ic = 0,5A;-VcR=I1V hee 85 to 375 
-Ic =2A;-VcR=lyv hFeRE > 40 
Transition frequency at f = 35 MHz 
-I[c = 50 mA; -VcR=a5V fr typ. 100 MHz 
D.C. current gain ratio of 
matched pairs 
BD329/BD330 
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Safe Operating ARea with the transistor forward biased 


I Region of permissible d.c. operation 
Il Permissible extension for repetitive pulse operation 


1) p 


tot max 22d P 


peak max lines. 


2) Second- breakdown limits (independent of temperature). 
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BD331; 333 
BD335; 337 


SILICON DARLINGTON POWER TRANSISTORS 


N-P-N epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications; plastic SOT-82 envelope for clip mounting; can also be soldered 
or adhesive mounted into a hybrid circuit. P-N-P complements are BD332, BD334, BD336 and BD338. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 
Collector-emitter voltage (open base) VCEQ max. 
Collector-current (d.c.) Ic max. 6 A 
Base current (d.c.) Ip max. 150 mA 
Total power dissipation up to 

Tmb = 25 °C Prot max. 60 W 
Junction temperature Tj max. 150 OC 
D.C. current gain 

Ic =3,0A;VcEH=a3V hee > 750 
MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-82. 


Collector connected 
to metal part of 
mounting surface 


c 
| | 1 7265778.2 
celle e[eaRE elle sh zale 
0,5 Or 38 
max 


(1) Within this region the cross-section of the leads is uncontrolled. 


See also chapters Mounting Instructions and Accessories. 
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Rytyp. 4kQ 
R9 typ. 100 22 


7Z66445.2 


Fig. 2 Circuit diagram. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (!EC 134) 
BD331 |333 |335 |337 


Collector-base voltage (open emitter) VcBO max. 60} 80;100/120 V 


Collector-emitter voltage (open base) VCEO max. 60; 80;100;120 V 
Emitter-base voltage (open collector) VEBO max. 5 5 V 
Collector current (d.c.) Ic max. 6 A 
Collector current (peak value) 

tp < 10 ms; 6 <0,1 ICM max. 10 A 
Base current (d.c.) Ip max. 150 mA 
Total power dissipation up to 

Tmb = 25 °C Prot max. 60 Ww 
Storage temperature Tstg —65 to + 150 eG 
Junction temperature * Tj max. 150 °C 
THERMAL RESISTANCE * 
From junction to mounting base Rthj-mb = = 2,08 K/W 
From junction to ambient in free air Rth j-a = 100 K/W 


* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Silicon Darlington power transistors 


CHARACTERISTICS 
Tj 25 °C unless otherwise specified 


Collector cut-off current 


IE = 0; VeB = VCBOmax ICBO < 0,2 mA 

le = 0; Ves = VCBOmax: Tj = 150 °C ICBO < 2 mA 

IB = 0; VcE = 2 VCEOmax ICEO < 0,5 mA 
Emitter cut-off current 

Ic=0;VeRp=5V : lEBO < 5 mA 
D.C. current gain * 

Ic=O0,5A;VepHa3V hee typ. 1900 

ic=3A;Vcp=z3V hee = 750 

Ic=6A;VcE=zH3V hee typ. 3000 
Base-emitter voltage ** | 

Ic=3A;VcfHzagV VBE < 2,5 V 
Collector-emitter saturation voltage 
Cut-off frequency 

lc =3A;VcFR HSV fhfe typ. 50 kHz 
Turn-off breakdown energy with inductive load (see Fig. 12) 

—IBott = 9; Icon = 4,5A E(BR) = 50 mJ 
Diode forward voltage 

IF=3A VE typ. 1,8 V 


D.C. current gain ratio of complementary 
matched pairs 


Ic=3A; Vee Hz3V heey/hpeo < va, 
Small signal current gain 

Ic=3A; VcpE=3 V; f= 1 MHz Nfe > 10 << 
Second-breakdown collector current 

Vce = 60 Vi tp = 25 ms l(SB) > 1A 


Switching times 
(between 10% and 90% levels) 


ICon = 3A; IBon = —!Boff = 12 mA typ. 1 us 
Turn-on time ton < 2 ps 
Turn-off time toff pu = . 


* Measured under pulse conditions: tp < 300 ys, 5 < 2%. 
** Vee decreases by about 3,8 mV/K with increasing temperature. 
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Fig. 4 Switching times test circuit. 
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Fig. 5 Test circuit for turn-off breakdown energy. — 
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| Region of permissible d.c. operation. 
Il Permissible extension for repetitive pulse operation. 
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Silicon Darlington power transistors 
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SILICON DARLINGTON POWER TRANSISTORS 


P-N-P epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications; plastic SOT-82 envelope for clip mounting; can also be soldered 
or adhesive mounted into ahybrid circuit. N-P-N complements are BD331, BD333, BD335 and BD337. 


QUICK REFERENCE DATA 


BD332 | 334 | 336 | 338 


Collector-base voltage (open emitter) —VcCBO max. 60; 80;100;120 V 
Collector-emitter voltage (open base) —VCEO max. 60} 80;100{120 V 
Collector-current (d.c.) —Ic max. 6 A 
Base current (d.c.) —Ip max. 150 mA 
Total power dissipation up to 

Tmb = 25 PC Prot max. 60 W 
Junction temperature Tj max. 150 OC 


D.C. current gain 
—Ic =3,0A;—-Vcf=3 V HEE > 750 


MECHANICAL DATA 
Fig. 1 SOT-82. 


Collector connected 
to metal part of 
mounting surface. 


Dimensions in mm 


(1) Within this region the cross-section of the leads is uncontrolled. 


See also chapters Mounting instructions and Accessories. 
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Ry typ. 4kQ 
Ro typ. 80 Q 


7Z66446.2 


Fig. 2 Circuit diagram. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BD332 | 334 |336 | 338 


Collector-base voltage (open emitter) —VcBO max. 60; 80)100)120 V 
Collector-emitter voltage (open base) —VCEO max. 60| 80/100)120 V 
Emitter-base voltage (open collector) —VEBO max. 5 5 V 
Collector current (d.c.) | —Ic max. 6 A 
Collector current (peak value) 

tp < 10 ms; 6 <0,1 —Icm max. 10 A 
Base current (d.c.) —lp max. 150 mA 
Total power dissipation up to 

Tmb = 25 OC Prot max. 60 W 
Storage temperature Tstg —65 to + 150 oC 
Junction temperature * Tj max. 150 OC 
THERMAL RESISTANCE * 
From junction to mounting base Rthj-mb = 2,08 K/W 
From junction to ambient in free air Rth j-a = 100 K/W 


* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Silicon Darlington power transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le = 0; -VcB = —-VcBOmax —lcBo < 0,2 mA 

le = 0; -Vcog = —VcBoOmax: Fj = 150 oC —IcBo < 2 mA 

Ip =0;-VcE=-2VcEeO —ICEO < 0.5 mA 
Emitter cut-off current 

Ic =0;—-Vep=5V —lEBO < 5 mA 
D.C. current gain * 

—Ilc =0,5A;—-Vcfp=3V hee typ. 2700 

—Ic=3A;—-Vcpz3V hee = 750 

—Ilc=6A;—-Vcf=z3V hee typ. 400 
Base-emitter voltage ** 

—-Ilc=3A;—-Vcp=3 V —VpE < 2,5 V 
Collector-emitter saturation voltage 

—Iq¢=3A;—-Ip=12mA —-VCEsat < 2V 
Small signal current gain 

—lc=3A;—Vcgp=3 V; f= 1 MHz Nfe > 10 <— 
Cut-off frequency 

—Ic =3A;-Vcf=z3V thfe typ. 100 kHz 
Diode, forward voltage 


Ip=3A VE typ. 1,8 V 


D:C. current gain ratio of 
complementary matched pairs 
“Ic =3A;—-VcE=3V he /hFe2 


/\ 
ia 
on 


Second breakdown collector current 

non-repetitive; without heatsink 

—Vcg = 60 V; tp = 25 ms —l(SB) > 1A 
Switching times (see Figs 3 and 4) 

—lCon = 3 A; —lBon = !Boff = 12 mA 


turn-on time ton typ. 1 ys 
< 2 ys 
turn-off time toff typ. 5 ps 
< 10 ys 


* Measured under pulse conditions: ty < 300 us, 6 < 2%. 
** Vee decreases by about 3,8 mV/K with increasing temperature. 
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Fig. 3 Switching times waveforms. 


Fig. 4 Switching times test circuit. 
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Silicon Darlington power transistors 
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Fig. 5 Safe Operating Area with the transistor forward biased; Ty} = 25 °C. 


| Region of permissible d.c. operation 
[1 Permissible extension for repetitive pulse operation 


(1) Ptot max and Ppeak max lines. 
(2) Second breakdown limits (independent of temperature). 
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Fig. 6 Pulse power rating chart. 
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Silicon Darlington power transistors 
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BD433; BD435; 
BD437 


SILICON EPITAXIAL-BASE POWER TRANSISTORS 


N-P-N transistors in a SOT-32 plastic envelope, intended for use incomplementary output 


stages of audio amplifiers up to 15 W. 
The complementary pairs are BD433/BD434, BD435/BD436 and BD437/BD438. 


QUICK REFERENCE DATA 
BD433 | BD435 | BD437 


Collector-emitter voltage (Vpp = 0) VcEs V 
Collector-emitter voltage (open base) VCEO Vv 
Collector current (peak value) Ion A 
Total power dissipationuptoTmp=25°C Prot WwW 
D.C. current gain 
Ic =2A;Vcop=alv hep 

Transition frequency 

MHz 


Ic = 250 mA; Vog =1V fr 


MECHANICAL DATA 
TO-126 (SOT -32) 


Collector connected 
to metal part of 
mounting surface 


See chapters Mounting Instructions and Accessories. 


ly Within this region the cross-section of the leads is uncontrolled. 
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BD433; BD435; 
BD437 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BD433 | BD435 | BD437 


Collector-base voltage (open emitter) 
Collector-emitter voltage (Vpp = 0) 
Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 


Collector current (d.c.) 
Collector current (peak value) 


Base current (d.c.) 


Total power dissipation up to Typ =25 PC 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 


From junction to ambient in free air 


214 


max. 


max. 


max. 


max. r) 


max 4 
max 7 
max. 1 
max, 36 
-65 to +150 
max. 150 
= 3,5 
= 100 


qs = = 


°C 


K/W 
K/W 
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BD433; BD435; 
BD437 


CHARACTERISTICS Tj = 25 °C unless otherwise specified 
Collector cut-off current 
IE = 0; VcB = VCBOmax ICBO < 100 pA 
Ip = 0; Vcop = 10 V; Tj = 150 OC IcRBo < 1 mA 
In = 0; Vop = Vopomax: Tj = 150 °C logo < 3 mA 
Emitter cut-off current 
Ic = 0; VRp=5V Ig BO < 1 mA 


Knee voltage 
Io =2-A: Ip = value for which 


Ic =2,2AatVop=alv VCEK < V 
Base-emitter voltage 1) 

Ic = 10 mA; VCE =5V VBE typ. 580 mV 

Ic =2A;Vop=lv VBE | = V 

Ic=3A;VcR=1V VBE < 1,3 V 
Collector-emitter saturation voltage 

Io =2 A; Ip SOS 2 aX VocEgat past V 

Ic = 3 A; Ip =0,3A VCcEsat < 0;7 V 
D.C. current gain 

Ic = 10 mA; Vor ov hep > 

Ic = 500 mA; Vog =1V hp is 

Ic =2A;Vop=1V HEE = 

Ic =3A;Vop=alV hFR > 
Transition frequency at f = 1 MHz 

Ic = 250 mA; Vcp=1Vv fr ee | 7 MHz 
D.C. current gain ratio of the complementary pairs 

Ic |= 500 mA;|Vog|=1V 

BD433/BD434 and BD435/BD436 hep i/tpR2 < 1,4 

BD437 /BD438 hee ]/hpR2 < 138 


1) Var decreases by typ. 2,3 mV/K with increasing temperature. 
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I Region of permissible d.c. operation 
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i) Independent of temperature. 
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BD434; BD436; 
BD438 


SILICON EPITAXIAL-BASE POWER TRANSISTORS 


P-N-P transistors in a SOT-32 plastic envelope, intended for use in complementary out- 
put stages of audio amplifiers up to 15 W. 
The complementary pairs are BD433/BD434, BD435/BD436 and BD437/BD438. 


QUICK REFERENCE DATA 


BD434|BD436 |BD438 
Collector -emitter voltage (~VpR = 0) 
Collector-emitter voltage (open base) 
Collector current (peak value) 
\ Total power dissipation up to Tryp = 25 OC 


D.C. current gain 
lS = 2. Ac -VCE = 1V 


7 
Transition frequency 
-Ic = 250 mA; -Vcp=lV 


MECHANICAL DATA Dimensions in mm 
TO- 126 (SOT-32) 


Collector connected 
to metal part of 
mounting surface 


" 7,8 max “ 


See chapters Mounting Instructions and Accessories. 


1) Within this region the cross-section of the leads is uncontrolled. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BD 434 |BD436|BD438 


Collector-base voltage (open emitter) 
Collector-emitter voltage (-Vpp = 0) 
Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 


Collector current (d.c.) 
Collector current (peak value) 


Base current (d.c.) 


Total power dissipation upto T,., =25 °C 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 


From junction to ambient in free air 


222 : 


Prot 


max. 


max. 


36 


-65 to +150 
150 


3,5 
100 


<q <<< 


> 


OC 
oC 


-K/W 
K/W 
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BD434; BD436; 
BD438 


CHARACTERISTICS Tj = 25 °C unless otherwise specified 
Collector cut-off current 
Iz = 0; -VcB = ~VCBOmax -lcoR0 < 100 uA 
ln sO; =Vep elo Ve Tis 150 °C -Icpo < 1 mA 
Ig = 0; -Vcp = ~VcBOmax; Tj =150°C = ~IcBo < 3 mA 


Emitter cut-off current 


Ico = 0; -VEB=S5V -IRBO = ik mA 


Knee voltage 


-Io = 2 A; —Ip = value for which 


~Ic =2,2Aat-Vcop=l1V -VCEK V 
Base-emitter voltage 1 

-Ic = 10 mA; -VoR =5V ~VpR mV 

Se =2 Aye Veap ae lv -VpR Vv 

=1¢ = 3 A; = VC ae a -Vor V 
Collector-emitter saturation voltage 

-Ic =2A;-Ip=0,2A -VckEsat Vv 

-Ic =3A;-Ip=0,3A ~VCEsat V 
D.C. current gain 

al Fes = 10 mA ; -VoR = V her 

~Ic = 500 mA; -VcR=l1V hp 

-Ic =2A;-VoR=1V her 

“Io =o Ae -VcR =1vV hpp 
Transition frequency at f = 1 MHz 

-Ic = 250 mA; -Vcrp =1V f+ Ps 7 MHz 


D.C. current gain ratio of the complementary pairs 
[Ic | = 500 mA; lVcE| =1V 
BD433/BD434 and BD435/BD436 hap ORR? < 1,4 
BD437/BD438 hep i/hFR2 < 1,8 


1) -VpRr decreases by typ. 2,3 mV/K with increasing temperature. 
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Safe Operating ARea with the transistor forward biased 


I Region of permissible d.c. operation 
Il Permissible extension for repetitive pulse operation 


1) Independent of temperature. 
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SILICON DARLINGTON POWER TRANSISTORS 


N-P-N epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications; TO-220 plastic envelope. P-N-P complements are BD646, BD648, 
BD650 and BD652. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO- max. 
Collector-emitter voltage (open base) VCEQ max. 
Collector current (peak value) ICM max. 
Total power dissipation up to Tmbh = 25 °C Prot max. 62,5 W 
Junction temperature Tj max. 150 OC 
D.C. current gain: 
Ic =0,5A;VcE=3V hee typ. 1900 
Ic=3,0A;VceE=H3V hee > 750 
Cut-off frequency: Ic =3 A; Vee =3 V fife typ. 50 kHz 
Dimensions in mm 


Fig. 1 TO-220AB. 


Collector connected 
to mounting base. 


MECHANICAL DATA 2 10,3 = 


2 
Y t 
3,5 max 54 
; not tinned max 
4 
1,3 12,7 
‘ 134 t min 
(2x) | 
| elil-0,9 max (3x) > I-06 
> <4 > «2,4 
2,54 2,54 


7265872.4 + 


aa 


See also chapters Mounting Instructions and Accessories. 
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CIRCUIT DIAGRAM 


Fig. 2 
Rz typ. 4kQ 
R9 typ. 100 Q 


7Z66445.2 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) VcBO max. 

Collector-emitter voltage (open base) VCEQO max. 

Emitter-base voltage (open collector) VEBO  —max. 

Collector current (d.c.) Ic max. 8 A 
Collector current (peak value) IcmM max. 12 A 
Base current (d.c.) Ip max. 150 mA 
Total power dissipation up to Tmp = 25 PC Prot max. 62,5 W 
Storage temperature Tstg —65 to + 150 oC 
Junction temperature * Tj max. 150 oC 


THERMAL RESISTANCE * 
From junction to mounting base Rth j-mb = 2 K/W 
From junction to ambient in free air Rthj-a = 70 K/W 


* Based on maximum average junction temperature in line with common industrial practice. The — 
resulting higher junction temperature of the output transistor part is taken into account. 
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Silicon Darlington power transistors 


CHARACTERISTICS 


Tj = 25 OC unless otherwise specified 
Collector cut-off current 


lE = 0; VcBpo = VCEOmax ICBO 

le = 0; Vcp = % VcBOmax: Fj = 150 °C ICBO 

IB = 0; VcE = 2 VCEOmax ICEO 
Emitter cut-off current 

IC= 0; VegroV l|EBO 
D.C. current gain (note 1) 

Ic =0,5A;Vcep=za3V hee 

Ic= SA;VcE=z3V hee 

lc= 8A; VcFE=z3V hFEe 
Base-emitter voltage (notes 1 and 2) 

Ic=3A;VcE=zgV VBE 
Saturation voltages (note 1) 

Ic =3A; lp =12mA VCEsat 

Ic=5A; 1p =50mA VCEsat 

VBEsat 

Diode forward voltage 

lp =3A VE 
Collector capacitance at f = 1 MHz 

le = le =0; Veg = 10V Co 
Cut-off frequency 


Turn-off breakdown energy with inductive load 
—|l Bott = 9; Icny = 4,5 A; ty = 1 ms; 


T = 100 ms; see Fig. 3 E(BR) 
Small signal current gain 

Ic =3A; Veep =3 V; f= 1 MHz hfe 
Second breakdown collector current 

VcE = 60 V; tp = 0,1 s l(SB) 


Switching times (see Figs 4 and 5) 
ICon = 3 A; !Bon = —!Boff = 12 mA 


turn-on time ton 
turn-off time toff 
Notes 


1. Measured under pulse conditions: tp < 300 ps, 6 << 2%. 
2. VBE decreases by about 3,8 mV/K with increasing temperature. 
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< 0,2 
<< 2 
< 0,5 
< 5 
typ. 1900 
> 750 
typ. 1800 
< 2,5 
< 2 
2,5 
ti 3 
typ. 1,2 
typ. 75 
typ. 50 
> 50 
> 10 
> 1,04 
typ. 1,0 
< 2,5 
typ. 5 
< 10 
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vert. 
oscilloscope 


01.0 + 
Vec 


Fig. 3 Test circuit for turn-off 
breakdown energy. 

Vim = 12 V; Rp = 270 Q; 

tp = 1 ms; 6 = 1%. 


hor. 
oscilloscope 


72773863 .1 


7Z277499.5 


90% 
Ip 
10% 
90% 
Ic 
10% Fig. 4 Switching times waveforms. 
Vcc = 10V 
Vim = 10V 
—-Vep= 4V 
R1 = 56 02 
R2 = 410 Q 
MIM R3 =560Q2 
R4 = 3 
0 tp=tp = 15ns 
aa |. t = 10us 
a = 500 ps 
7Z78131 Fig. 5 Switching times test circuit. 
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Fig. 6 Safe Operating ARea; Tp = 25 OC 


| Region of permissible d.c. operation. 
1! Permissible extension for repetitive pulse operation. 


(1) Prot max and Poeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Fig. 7 Safe Operating ARea; Tmp = 25 OC. 


|! Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(1) Prot max aNd Poeak max lines. 
(2) Second-breakdown limits (independent of temperature). 


234 April 1981 - 


Silicon Darlington power transistors 


712672574 7290240 


CEE ENE 
eee eee ee eee 
Peahes have Ye a ONSITE had 


LS eae 
Geet oles 
CCCP Cee 
nee aoa 
pet oleae NC rales 

a 


Fig. 8a Typical values forward voltage 
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Fig. 13 Second breakdown current multiplying factor at the 120 V level. 
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Fig. 17 Typical values collector-emitter saturation voltage. Tj = 25 OC. 
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SILICON DARLINGTON POWER TRANSISTORS 


P-N-P epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications; TO-220 plastic envelope. N-P-N complements are BD645, BD647, 
BD649 and BD651. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBO max. 

Collector-emitter voltage (open base) —-VCEQ max. 

Collector current (peak value) —lcM max. 

Total power dissipation up to Tmp = 25 PC Prot max. 

Junction temperature Tj max. 

D.C. current gain: 
—Ic¢ =0,5A;-Vcp=3 V hre typ. 2700 
—-Ic=3,0A;—-Vcez3 V hee > 750 

Cut-off frequency: 
—Ic=3A;—-VcFz3V fhfe typ. 100 kHz 


MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-220AB. i max —* 


Collector connected 
to mounting base. 


2 
1 t 
3,5 max 54 
1 not tinned mae 
Ta: | 12,7 
3 max” | min 
(2x) | 
| lile-o9 max (3x) > Pe 0,6 
_ ~t-- > 2,4 


2,54 2,54 


ca 


See also chapters Mounting Instructions and Accessories. 


7Z65872.4 <—_ 
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|_ 


71266446.2 


Fig. 2 Darlington circuit diagram. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 


Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Total power dissipation up to Tmp = 25 °C 
Storage temperature 


Junction temperature * 


THERMAL RESISTANCE * 
From junction to mounting base 
From junction to ambient in free air 


* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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max. 
max. 


max. 


max. 
max. 
max. 


max. 


12 

150 

62,5 

—65 to + 150 
150 


70 


Ry typ. 4kQ 
Ra typ. 80 2 


K/W 
K/W 


BD646;648 
BD650; 652 


Silicon Darlington power transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 

le = 0; -VeB = —-VcBOmax —ICBO = 0,2 mA 
BD646: —Vcp = 40 V 
BD648: —Vcp = 50V. 


= f)- oe Oo aoe me 
le = 0; BD650: —Vcp = 60 V ' Tj 150 °C ICBO < 2 mA 
BD652: —Vcp = 70 V 
IB = 0; -VcE = 2 VcCEOmax —!ICEO < 0,5 mA 
Emitter cut-off current 
lc =0;-Vep=5V —lERBO < 5 mA 
D.C. current gain (note 1) 
—Ic =0,5A;-Vcp=3 V hee typ. 2700 
—-Ie= 3A;-Vcep=3V hee > 750 
—-Ic= 8A;-VcFpH=z3V hFe typ. 200 
Base-emitter voltage (notes 1 and 2) 
—lc=3A;—-VcFp=3V —VBE e 2,5 V 
Saturation voltages (note 1) 
—Ic =3A;—Ip=12mA —VCEsat < V 
ee : ae —VCEsat < 2,5 V 
—Ic =5A;—Ip =50mA eee 2 3 
Collector capacitance at f = 1 MHz 
le =le=0;-Vep=10V Cy typ. 75 pF 
Cut-off frequency 
—Ic=3A;—-Vcp=z3V fhe typ. 100 kHz 
Small-signal current gain 
—lc =3A;—-Vecgp =3 V; f= 1 MHz hfe = 10 —— 
Diode, forward voltage 
IF=3A VE typ. 1,8 V 
Second-breakdown collector current 
—Vcge = 50 V; ty = 0,1 s —l(SB) > 1,25 A 
Switching times (between 10% and 90% levels) (Fig. 3) 
—ICon = 3 A; —lBon = IBoff = 12 MA; Veg = -10 V 
, typ. 1 ys 
Turn-on t t 
urn-on time on 2 Dis 
Turn-off time toft typ. S ys 
< 10 ys 
Notes 


1. Measured under pulse conditions: tp < 300 us, 6 < 2%. 
2. —Vp_E decreases by about 3,8 mV/K with increasing temperature. 
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eo, 7Z77491.4 


Fig. 3 Switching times waveforms. 


Vcc 


7278130 


Fig. 4 Switching times test circuit. 
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Silicon Darlington power transistors 


7Z272447.2 


1 10 107 —Vog (V) 


Fig. 5 Safe Operating ARea transistor BD646 at Tmb = 25 °C. 


| Region of permissible d.c. operation. 
ll Permissible extension for repetitive pulse operation. 


(1) Prot max and Poeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Fig. 6 Safe Operating ARea. Tmp = 25 °C 


|! Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(2) Second-breakdown limits (independent of temperature). 
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Silicon Darlington power transistors 
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Fig. 8 Pulse power rating chart. 
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Fig. 9 S.B. voltage multiplying factor at the ICmay level. 
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SILICON DARLINGTON POWER TRANSISTORS 


BD679; 681; 683 


BD675; 677 


N-P-N epitaxial-base transistors in monolithic Darlington circuit for audio and video applications; 
SOT-32 plastic envelope. P-N-P complements are BD676, BD678, BD680, BD682 and BD684. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 


Collector current (peak value) 


Total power dissipation 
UP tO Tmb = 25 OC 


Junction temperature 


D.C. current gain 
Ic =0,5A;VecEpz3V 
Ic=1,5A;VcEpzH3V 


Cut-off frequency 
Ic=1,5A;VcE=z3V 


MECHANICAL DATA 


Fig. 1 TO-126 (SOT-32). 


Collector connected to 
mounting base. 


(1) Within this region the cross-section of the leads is uncontrolled. 


See also chapters Mounting Instructions and Accessories. 


BD675 | 677 |679 |681 | 683 


45| 60] 80;100|120 V 


6 


60 


A 


Ww 
oC 


kHz 


Dimensions in mm 


P 7,8 max 
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CIRCUIT DIAGRAM 


cc —— el | EE © oe oe © 


Rityp. 3kQ 
Ro typ. 120 2 


R1 


7Z66445.2 


Fig. 2 Darlington circuit diagram. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BD675 |677 |679 |681 |683 


Collector-base voltage (open emitter) VcBO max 60{ 80;100/120;140 V 
Collector-emitter voltage (open base) VCEO max. V 
Emitter-base voltage (open collector) VEBO max. V 
Collector current (d.c.) Ic max. 4 A 
Collector current (peak value) IcM max. 6 A 
Base current (d.c.) Ip max. | 100 mA 
Total power dissipation up to 

Tmb = 25 °C , Prot max. 40 W 
Storage temperature Tstg —65 to + 150 oc 
Junction temperature Tj max. 150 OC 
THERMAL RESISTANCE 
From junction to mounting base Rth j-mb 3,12 K/W 
From junction to ambient in free air Rth j-a 100 K/W 
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Silicon Darlington power transistors 


CHARACTERISTICS 
Tj = 25 OC, unless otherwise specified; where Ic = 1,5 A for BD675 read IC =2A. 


Collector cut-off current 


le = 0; VcB = VCEOmax ICBO = 0,2 mA 

le =0; Veg = % VcBOomax: Tmb = 150 OC IcBO < 2 mA 

Ip = 0; VcE = % VcEOmax ICEO = 0,5 mA 
Emitter cut-off current 

Ic =0;Vep=z5V lEBO < 5 mA 
D.C. current gain (note 1) 

Ic=O0,5A;Vep=3 V hee typ. 2200 

Ic=15A;Vcp=z3V hee > 750 

Ic= 4A; Vcp=z3V hee typ. 1500 
Base-emitter voltage (notes 1 and 2) 

Ic = 1,5 A; Veg = 3 V (BD675; Ic = 2 A) VBE < 2,5 V 
Collector-emitter saturation voltage (note 1) 

lc = 1,5 A; Ip = 6 mA (BD675; Ic = 2 A) VCEsat <— 2,5 V 
Small signal current gain 

Ic=15A;VcE a3 V;Ff=1 MHz (BD675; lc= 2 A) hfe > 10 —~ 
Cut-off frequency 

Ic=15A;VcE=3V (BD675: Ic =2.A) _ fiite typ. 60 kHz 
Turn-off breakdown energy with inductive toad | | 

—I Bore = 0; Ic = 3,5 A; (Fig. 3) : 7 E(BR) > 30 mJ 


D.C. current gain ratio of matched 
complementary pairs _ 


lc =1,5A:;Vefp=z3 V | heeq/hee2g < 2,5 
Diode forward voitage 

le = 1,5 A (BD675; Ie = 2 A) Ve typ. 1,5 V 
Second-breakdown collector current 

Veg = 50V; ty = 20 ms, non rep.; without heatsink I(SB) > 08 A 

BD675; Vcg = 40 V; tp = ms I(SB) > 1A 


Switching times 
(between 10% and 90% levels) 
ICon = 1,5 A; IBon = —lBofft = 6 MA; Vec = 30 V 


Turn-on time ton typ. 0,8 us 
= 2 US 
Turn-off time toff typ. 4,5 us 
< 8 us 

Notes 


1. Measured under pulse conditions: tp < 300 us; 6 < 2%. 
2. Vpe decreases by about 3,6 mV/K with increasing temperature. 


October 1985 255 


-BD675; 677 
BD679; 681; 683 


CHARACTERISTICS (continued) 


Gerke: Vim= 12 V 
oscilloscope Re = 270 2 
0,10 , cg = en 
cc T = 1 ms 
6 = 1% 
IM 
hor. 
mai thee | oscilloscope 


7273863 .1 


Fig. 3 Test circuit for turn-off breakdown energy. 


t 7277499.5 


Vcc 
Vim= 12 V 
Vec= 30 V 
Vep= -3 V 
R1 = 562 
R2 = 1 kQ 
Vim— R3 = 680 2 
R4 = 22 
0 trp =tp<15 ns 
silat ees 


7278131 VBB 
Fig. 5 Switching times test circuit. 
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Fig. 6 Safe Operating ARea. Trp = 25 °C. 


| Region of permissible d.c. operation. 
1! Permissible extension for repetitive pulse operation. 


(1) Prot max line. 
(2) Second-breakdown limits (independent of temperature). 
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Fig. 8 D.C. current gain at VCE =3 V. 
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Fig. 12 Typical collector current. 
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Fig. 13 Typical values collector-emitter saturation voltage. Tb 
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BD676; 678 
BD680; 682; 684 


SILICON DARLINGTON POWER TRANSISTORS 


P-N-P epitaxial-base transistors 1n monolithic Darlington circuit for audio and video output applications; 
SOT-32 plastic envelope. N-P-N complements are BD675, BD677, BD679, BD681 and BD683. 


QUICK REFERENCE DATA 


BD676 |678 | 680 |682 |684 


Collector-base voltage (open emitter) —VCBO max. 45{ 60| 80;100/120 V 
Collector-emitter voltage (open base) —-VcEQ max. 45] 60/ 80/100/120 V 
Collector-current (peak value) —lIcCM max. 6 A 
Total power dissipation up to Tmpb = 25 PC Prot max. 40 W 
Junction temperature Tj max. 150 OC 
D.C. current gain 

—Ic =0,5A;—-Vcp=3V hee typ. 2200 

—Ic=1,5A;—-VcE=3 V hee > 750 
Cut-off frequency 

—Ilc =1,5A;—-Vcp=za3 V fhe typ. 60 kHz 
MECHANICAL DATA Dimensions in mm 


Collector connected to 
mounting base. 


Fig. 1 TO-126 (SOT-32). - 78 ines: = 


(1) Within this region the cross-section of the leads is uncontrolled. 


See also chapters Mounting instructions and Accessories. 
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BD676; 678 
BD680; 682; 684 


R1 typ. 3kQ 
R2 typ. 80 &2 


7Z266446.2 


Fig. 2 Darlington circuit diagram. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) —VcBO max. 
Collector-emitter voltage (open base) —-VCEO max. 
Emitter-base voltage (open collector) —-VERBO max. 
Collector current (d.c.) —I¢e max. 
Collector current (peak value) —loy max. 
Base current (d.c.) —lp max. 
Total power dissipation up to Twa, = 25 PC Prot max. 
Storage temperature Tstg —65 to + 150 oC 
Junction temperature Tj max. 150 9C 


THERMAL RESISTANCE 
From junction to mounting base Rthj-mb == 3,12 K/W 
From junction to ambient in free air Rth j-a = 100 K/W 
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Silicon Darlington power transistors 


BD676; 678 
BD680; 682; 684 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified; where —Ic = 1,5 A for BD676 read —Ic = 2.A. 
Collector cut-off current 


le = 0; -VcB = —-VCBOmax —!CBo a 0,2 mA 

le = 0; —-Vep = —0,6 VoBomax! Tmb = 150 OC —IcRoO < 2 mA 

Ip = 0; —VcE = —2 VCEOmax —-ICEO < 0,5 mA 
Emitter cut-off current 

Ic =0;-VeRp=5V —lEBO < 5 mA 
D.C. current gain (note 1) 

—Ic=0,5A;—-VcE=3V hee typ. 2200 

—Ic=1,5A;—-Vcp =3 V* hee ot 750 

—Iqe= 4A;—-Vcp=3V hee typ. 650 
Base-emitter voltage (notes 1 and 2) ; 

—Ic=1,5A;—Vcp =3 V* —VBE <— 2,5 V 
Collector-emitter saturation voltage (note 1) 

—lic = 1,5 A; —-lp =6mA* —VCEsat < 2,5 V 
Small-signal current gain 

—lc=1,5A;—-Vcep =3 V; f= 1MHz* hfe > 10 — 
Cut-off frequency 

—Ic=1,5A;—-Vcp=3 V* thfe typ. 60 kHz 


D.C. current gain ratio of matched 
complementary pairs 


—Ie=15A:;-Vepz3V heeq/heeo < 2,5 
Diode, forward voltage _ 
le =1,5A* VE typ. 1,5 V 


Switching times (see Figs 3 and 4) 
—lCon = 1,5 A; —lBon = !Boff = 6 MA 


turn-on time ton pe a + 

turn-off time toft a Me . 
Second-breakdown collector current 

—VcE = 50 V; tp = 20 ms —l(sB) > 08 A 

for BD676 —Vcg = 40 V —l(sp) > 1A 


* for BD676 condition —Ic¢ or —Ip = 2A. 


Notes 
1. Measured under pulse conditions: ty < 300 us, 6 < 2%. 
2. Vee decreases by about 3,6 mV/K with increasing temperature. 
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BD676; 678 
BD680; 682; 684 


t 72774914 


on wl ty le 


wm! lott I< 


Fig. 3 Switching times waveform. 


--VIM 12 V 

—-Vcc 30 V 

0 +Vpp = 3V 
R1 = 562 

“ || | R2 = 1kQ 
IM R3 = 682 
| l= tp R4 = 222 
—_—_To trp =tp = 15ns 

ty = 10us 

7278130 T = 500 us 


Fig. 4 Switching times test circuits. 
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Silicon Darlington power transistors 
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Fig. 5 Safe Operating ARea. Trp = 25 °C. 


| Region of permissible d.c. operation. 
1! Permissible extension for repetitive pulse operation. 


(2) Second-breakdown limits (independent of temperature). 
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BD676; 678 
BD680; 682; 684 


102 7Z67263.1A 
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Fig. 7 S.B. current multiplying factor at the -VCEQma, levels. 
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Silicon Darlington power transistors 
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Fig. 8 Pulse power rating chart. 
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BD676; 678 
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Tj = 25 °C; 
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Fig. 11 Typical values; -Vcgp =3 V 
qj = 25 9C. 
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Fig. 10 Typical values small signal 
current gain. —Ic = 1,5 A; 
-VcE=3V. 
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Fig. 12 Typical values collector-emitter 
saturation voltage as a function of base 
current. Tmp = 25 9C. 


SILICON EPITAXIAL-BASE POWER TRANSISTORS 


N PN transistors in a plastic TO-202 envelope intended for use in television and audio amplifier cir- 


cuits where high peak powers can occur. 


P-N-P complements are BD814, BD816 and BD818. Matched pairs can be supplied. 


QUICK REFERENCE DATA 


Collector-base voltage VcBOo 
Collector-emitter voltage VCEO 
Collector-emitter voltage (Ref = 1 kQ2) VCER 
Collector current (peak value) lcm 
Total power dissipation 

up to Tamb = 25 OC Prot max. 

up to Tmpb = 25 PC Prot max. 
Junction temperature Tj max. 
D.C. current gain 

Ic=1A;Vcp=z2vV hFE > 
Transition frequency 

Ic = 250 mA; Vcg = 10 V fT > 


MECHANICAL DATA 
Fig. 1 TO-202. > 


Collector connected 
to mounting base. 


+—10,4max —> 
3,8 


24,2 
max 


- 


= 88000 
oe | 


+ 
"354254 


2 WwW 
12,5 W 
150 oC 
25 
3 MHz 


Dimensions in mm 


46 


max 
— 10 = 71278737 


top view 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector-emitter voltage (Rpg = 1 kQ) 
Emitter-base voltage (open collector) 


Collector current (d.c.) 
Collector current (peak value) 


Total power dissipation 
at Tamb = 25 OC (free air) 
at Tmb = 25 OC 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


From junction to mounting base 


CHARACTERISTICS 
Tj= 25 °C unless otherwise specified. 


Collector cut-off current 
le = 0; Veg = VCBOmax 
le = 0; Veg = VCBOmax: Tj = 150 °C 
Emitter cut-off current 
Ic =0;Vep=5V 
Base-emitter voltage 
IcC=1A;VcpEz2vV 
Collector-emitter saturation voltage 
Ic=1A;Ip=0,1A 
D.C. current gain 
Ic = 150 mA; Vof =2 V 
Ic= 1A; Veep z2V 


January 1981 


max. 


AA 


BD813 


45 V 
45 V 
45 V 
5 V 
ne 
2 A 
6 A 
2 W 
12,5 W 
—65 to + 150 oC 
150 OC 
62,5 K/W 
10 K/W 
100 LA 
3 mA 
1 mA 
1,3 V 
0,6 V 
40 to 250 
25 


Silicon epitaxial-base power transistors 


Transition frequency at f = 1 MHz 

lc = 250 mA; Veg = 10 V f+ > 3 MHz 
D.C. current gain ratio of matched 

complementary pairs 

l'c | = 150 mA; IVceE| =2V heeq/heeo < 1,6 
Switching times 

ICon = 1 A? IBon = —'Bott = 0,1 A 


typ. 0,4 
; typ. 1,5 us 
turn-off time toff 2 ea 
7Z77499.5 <+— 
90% 
IB 
10% 
90% 
Ic 
10% 
lL. ~- t, << 
on >! tort las 
Fig. 2 Switching times waveform. 
Yee 

Vim = 16 V 
Vcc = 20 V 
—VpBB = 64 V 
R1 = 82 LQ 
Vim— R2 = 82 2 
| | | | R3 82 2 
0 R4 20 22 
t fete <= 15 ns 
a ae T = 500 us 


7278131 


Fig. 3 Switching times test circuit. 
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(2) Second-breakdown limits (independent of temperature). 


Permissible extension for repetitive pulse operation. 


Fig. 4 Safe Operating ARea. Tryp S 25 OC. 
Region of permissible d.c. operation 
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Silicon epitaxial-base power transistors 
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Fig. 6 Typical values d.c. current gain. Vcg = 2 V; Tamb = 25 OC. 
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SILICON EPITAXIAL-BASE POWER TRANSISTORS 


P-N-P transistors in a plastic TO-202 envelope intended for use in television and audio amplifier 
circuits where high peak powers can occur. 


N-P-N complements are BD813, BD815 and BD817. Matched pairs can be supplied. 


QUICK REFERENCE DATA 


Collector-base voltage —-VcBO max. 
Collector-emitter voltage —-VCEQ max. 
Collector-emitter voltage (Raf = 1 kQ) —VCER max. 
Collector current (peak value) —Icy max. 6 A 
Total power dissipation 
up to Tamb = 25 PC Prot max. 2 W 
up to Tmpb = 25 PC Prot max. 12,5 W 
Junction temperature Tj max. 150 °C 
D.C. current gain 
—Ic=1A;—-Vcp=2V hee = 25 
Transition frequency 
—Ic = 250 mA; —Vcg = 10 V fT > 3 MHz 
MECHANICAL DATA Dimensions in mm 
+ 104max — 
Fig. 1 TO-202. 38 05 
Collector connected ~| 3,6 [~ ft | ~ 


to mounting base. 


4 


4,6 
max 
10 4 1278737 


top view 


(1) Plastic flash allowed 
within this zone. 


+ 


a + 
2,54 2,54 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector-emitter voltage (Rpg = 1 k&) 
Emitter-base voltage (open collector) 


Collector current (d.c.) 
Collector current (peak value) 


Total power dissipation 
at Tamb = 25 OC (free air) 


Storage tem peratu re 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


From junction to mounting base 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 
le = 0; -VcB = —-VcBOmax 
le = 0; —VcB = —-VcBOmax: Tj = 150 °C 
Emitter cut-off current 
lc =0;-Vep=5V 
Base-emitter voltage 
—-Ic=1A;—-VcpE=2V 
Collector-emitter saturation voltage 
—~Ic=1A;—-lp=0,1A 
D.C. current gain 
—Ic = 150 mMA;—-Vcfe=2V 


—-Ic=1A;—-Vcp=2V 


April 1981 


max. 


BD814 


2 

12,5 

—65 to + 150 
150 


62,5 
10 


100 


0,6 


40 to 250 
25 


= 


K/W 


LA 


mA 


Silicon epitaxial-base power transistors 


Transition frequency at f = 1 MHz 


—Ic¢ = 250 mA; —Vcg = 10 V fy e 3 MHz 
D.C. current gain ratio of matched pairs 

BD813/BD814; BD815/BD816; BD817/BD818 

lic | = 150 mA; | Voce | =2V heeq/heeo < 1,6 
Switching times 

—lCon = 1A; —IBon = !Bott = 9,1 A 

turn-on time ton typ. 0,3 us 

turn-off time toff typ. 0,7 us 


7277491.4 


—Vim= 16V 
—Vecc = 20,3 V 
VBB 74V 
R1 = 82Q 
R2 = 820 
R3 = 822 
R4 = 202 
t, = te 15 ns 
tp = 10 ys 
T = 500 us 


7278130 


Fig. 3 Switching times test circuit. 
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Fig. 4 Safe Operating ARea, Tryp S 25 OC. 


I Region of permissible d.c. operation. 
I! Permissible extension for Pees pulse operation. 


(2) Second-breakdown limits (indesendent of temperature). 
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Silicon epitaxial-base power transistors 
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Fig.6 Typical values d.c. current gain. —Vcg = 2 V; Tamb = 25 OC. 
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Fig. 8 S.B. current multiplying factor at Vc EQma,x level. 
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SILICON PLANAR EPITAXIAL POWER TRANSISTORS 


General purpose N-P-N transistors, in TO-202 plastic envelopes, recommended for driver-stages in hi-fi 
amplifiers and television circuits. 


P-N-P complements are BD826, BD828 and BD830. Matched pairs can be supplied. 


QUICK REFERENCE DATA 


Collector-base voltage VCBO _—max. 45 60 
Collector-emitter voltage VCEQ = max. 45 60 
Collector-emitter voltage (Rag = 1 kQ) VCER max. 45 60 
Collector current (peak value) Icm max. 1,5 A 
Total power dissipation 

at Tamb = 25 OC (free air) Prot max. 2 W 

at Tmb = 50°C Prot max. 8 W 
Junction temperature Tj max. 150 OC 
D.C. current gain 

Ic = 150 mA; Vcf =2V hee 40 to 250 
Transition frequency 

Ic = 50 mA; Vcp =5V fT typ. 250 MHz 


MECHANICAL DATA 2AAG ane Dimensions in mm 
Fig. 1 TO-202. 3,8 


Collector connected 
to mounting base 


2 
3 24,2 
max v 
4,6 
1 max 
i Stoners, 10 ——_—_— | 7275737 
: 2,4 max!” 
(1) Plastic flash allowed —— top view 
within this zone. 2,4 max 
3 
| fe 08 (3x) - 05 
te <+-_ wl 1,6 
2,54 2,54 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector-emitter voltage (Rpg = 1 kQ) 


Collector current (d.c.) 
Collector current (peak) 


Total power dissipation 
~Tamb = 25 OC (free air) 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


From junction to mounting base 
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BD825 


—65 to + 150 
150 


62,5 
12,5 


K/W 


Silicon planar epitaxial power transistors 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off currents 


le = 0; Veg =30V ICBO < 100 nA 

lp =0; Vos = 30 V; Tj = 125 °C ICBO me 10 wA 
Emitter cut-off current 

Ic =0;VeRp=5V lEBO < 10 pA 
D.C. current gain 

Ic= SmA;VcE=2V hFE > 25 

Ic = 150 mA; Vez =2 V hee 40 to 250 

Ic = 500 mA; Veg =2V hrEe ES 25 
Collector-emitter saturation voltage 

Ic = 500 mA; Ip = 50 mA VCEsat < 05 V 
Base-emitter voltage 

[lc = 500 mA; Vee =2V VBE < 1V 
Transition frequency at f = 35 MHz 

lc =50mA; VcE=5V ty typ. 250 MHz 
D.C. current gain ratio of matched 

compleneniay pairs typ. 13 

llc |= 150 mA; | Vce | =2V heevhre2 cf 16 
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Fig. 2 Safe Operating ARea. Trp < 25 OC. 


| Region of permissible d.c. operation. 
[| Permissible extension for repetitive pulse operation. 


(1) Prot max 29d Poeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon planar epitaxial power transistors 
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Fig. 5 S.8. voltage multiplying factor at lcm a level. 
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Fig. 6 S.B. current multiplying factor at VcEQmax level. 
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Silicon planar epitaxial power transistors 
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Fig. 7 Typical values transition frequency. Vce = 5 V; f = 35 MHz; Tamb = 29 OC. 
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Fig. 8 Typical values. Vce = 2 V; Tamb = 25 OC. 
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Fig. 9 Typical values at Vcg 


April 1981 


294 


SILICON PLANAR EPITAXIAL POWER TRANSISTORS 


General purpose P-N-P transistors, in TO-202 plastic envelopes, recommended for driver stages in hi-fi 


amplifiers and television circuits. 
N-P-N complements are BD825, BD827 and BD829. Matched pairs can be supplied. 


QUICK REFERENCE DATA 


Collector-base voltage —VcBOo max. 
Collector-emitter voltage —-VcEO max. 
Collector-emitter voltage —VCER max. 
Collector current (peak value) —Icm max. 5 A 
Total power dissipation 

at Tamb = 25 OC (free air) Prot max. 2 Ww 
Junction temperature Tj max. 150 OC 


D.C. current gain 
—Ic¢ = 150 mA; -VcE=2V hFe 40 to 250 


Transition frequency 


—lc =50mA;—Vce=5V fr typ. 15 MHz 
MECHANICAL DATA Dimensions in mm 


+ 10,4max -> 


Fig. 1 TO-202. 


Collector connected 
to mounting base. 


2 
3 _y 
is 
1 8.6 max 
max —T 
m4 
—~ 10 ——_» 
top view 
12,2 
(1) Plastic flash allowed min 


within this zone. 


| [rie (3x) + x 05 
> << 
2,54 2,54 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 


Collector-emitter voltage (Raf = 1 k&2) 


Emitter-base voltage (open collector) 


Collector current (d.c.) 
Collector current (peak value) 


Total power dissipation 
Tamb = 25 OC (free air) 


Tmb = 50°C 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


From junction to mounting base 


April 1981 


max. 


BD826 | BD828 | BD830 
100 
80 
100 
5 
1 
1,5 
2 
8 
—65 to + 150 
150 
62,5 
12,5 


>PPr <c cc < 


K/W 


Silicon planar epitaxial power transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le = 0;-—Vcp=30V —IcBO = 100 nA 

Ie = 0; —Vep = 30 V; Tj = 125 oC —lcBo < 10 wA 
Emitter cut-off current 

Ic =0;-Vep=5V —lEBO < 10 pA 
D.C. current gain 

—Ic= 5mA;—-VcE=2V hFEe > 25 

—lc = 150 mA; -Vcfe=2V hee 40 to 250 

—I¢ = 500 mA; —Vcfp=2V hee > 25 
Collector-emitter saturation voltage 

—I¢ = 500 mA; —Ip = 50 mA —VCEsat < 05 V 
Base-emitter voltage 

—lc¢ = 500 mA; —VcF=2V —VBE < 1V 
Transition frequency at f = 35 MHz 

—Ic = 50 mA; —-Vcrp=5V fy typ. 75 MHz 


D.C. current gain ratio of matched 
complementary pairs 


[Ic |= 150 mA; | VcE | =2 V heeq/heeo 1Y" 


< 


— a 
O Ww 
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Fig. 2 Safe Operating ARea, Tmb < 25 OC. 


| Region of permissible d.c. operation. 
I! Permissible extension for repetition pulse operation. 


io~? 


(2) Second-breakdown limits (independent of temperature). 
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Silicon planar epitaxial power transistors 
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Fig. 4 Typical values d.c. current gain. —VcE = 2 V; Tamb = 25 OC. 
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Fig. 5 S.B. voltage multiplying factor at ICmax level. 
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Fig. 6 S.B. current multiplying factor at VCEOmax level. 
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Silicon planar epitaxial power transistors 
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Fig. 7 Typicai values transition frequency at —-Vcg = 5 V; f = 35 MHz; Tamb = 25 °C. 
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SILICON PLANAR EPITAXIAL POWER TRANSISTORS 


N-P-N silicon transistors, in a plastic TO-202 envelope, recommended for use in television circuits and 
audio applications. 
P-N-P complements are BD840, BD842 and BD844. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO 
Collector-emitter voltage (open base) VCEO 
Collector-emitter voltage (Rpg = 1 kQ2) VCER 
Collector current (peak value) lcm 
Total power dissipation 

Tamb = 25 OC (free air) Prot max. 2 Ww 

Tmb = 25 oC Prot max. 10 W 
Junction temperature qj max. 150 oC 
D.C. current gain 

Ic=1A;VcE=z2VvV hFe = 25 
Transition frequency at f = 35 MHz 

Ic = 50 mA; Vee =5 V fT typ. 125 MHz 
MECHANICAL DATA en Neen Dimensions in mm 

3,8 
Fig. 1 TO-202. PSS Ge 
Collector connected 
to mounting base. 
2 top view 
_s 
: 46 


max 
10 71275737 


(1) Plastic flash allowed within this zone. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


BD839 
Collector-base voltage (open emitter) VcCBO 
Collector-emitter voltage (open base) VCEO 
Collector-emitter voltage (Rae = 1 kQ) VCER 
Emitter-base voltage (open collector) VEBO 
Collector current (d.c.) Ic 
Collector current (peak value) ICM 
Total power dissipation 
Tamb = 25 OC (free air) Prot max. 2 W 
Tmb = 25 OC Prot max. 10 W 
Storage temperature Tstg —65 to + 150 oC 
Junction temperature | Tj max. 150 OC 


THERMAL RESISTANCE 
From junction to ambient in free air Rthj-a = 62,5 K/W 
From junction to mounting base Rthj-mb = 12,5 K/W 


304 March 1981 


Silicon planar epitaxial power transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified. 


Collector cut-off current 


le =0;Vep=30V ICBO x 100 nA 

le = 0; Vop = 30 V; Tj = 125 OC IcBO < 10 ywA 
Emitter cut-off current 

Ic =O; Vegp=zadV lEBO < 10 pA 
Base-emitter voltage* 

Ic=1A;Vcpr2V VBE x 1,3 V 
Collector-emitter saturation voltage 

IcC=1A;Ip=0,1A VCEsat =< 0,8 V 
D.C. current gain 

Ic=9mMA;VcpE=z2V hfe > ea 25 

I¢ = 150 mA; Vcf=2V NEE 40 to 250 

Ic=1A;Vcp=z2V hFE P 25 
Transition frequency at f = 35 MHz 

Ic =50 mA; Veg =5V fT typ. 125 MHz 
D.C. current gain ratio of 

BD839/BD840, BD841/BD842, BD843/BD844 h Mh typ. t3 

| 1c | = 150 mA; |VcE | =2V FEMFE2 < 1,6 


* Vee decreases by about 2,3 mV/K with increasing temperature. 
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Fig. 2 Safe Operating ARea, Twyp < 25 9C. 


| Region of permissible d.c. operation. 
Il Permissible extension for repetitive pulse operation. 


(1) Ptot max and Poeak max lines. 
(2) Second-breakdown limits (independent of temperature). 


Silicon planar epitaxial power transistors 
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Fig. 4 Pulse power rating chart. 
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Fig. 5 S.B. voltage multiplying factor at the I¢ma, level. 
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Fig. 6 S.B. current multiplying factor at the VcEQmax 


level. 
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Fig. 7 Typical values d.c. current gain. Vcg 
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Fig. 9 Typical values at Vee 
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Fig. 10 Typical values. Vce 
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SILICON PLANAR EPITAXIAL POWER TRANSISTORS 


P-N-P silicon transistors, in a plastic TO-202 envelope, recommended for use in television circuits and 
audio applications. 
N-P-N complements are BD839, BD841 and BD843. 


QUICK REFERENCE DATA 


errr nt eA rar 


Collector-base voltage —VcBO 

Collector-emitter voltage —VCEO 

Collector-emitter voltage (Ref = 1 k&2) —VCER 

Emitter-base voltage —VERBO 

Collector current (peak value) —Iey 

Total power dissipation 
Tamb = 25 OC (free air) Prot max. 2 Ww 
Tmb = 25 °C Prot max. 10 Ww 

Junction temperature Tj max. 150 oc 


D.C. current gain 
—Ic=1A;-VcE=2V 
Transition frequency at f = 35 MHz 


50 MHz 


MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-202. 


Collector connected 
to mounting base. 


2 
3 46 
max 
) ie 
SA 
top view 
—> <~ —p| <— 1 6 7275737 


(1) Plastic flash allowed within this zone. 2°4 2°4 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BD840 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector-emitter voltage (Rag = 1 kQ2) 
Emitter-base voltage (open collector) 


Collector current (d.c.) 
Collector current (peak value) 


Total power dissipation 
Tamb = 25 OC (free air) 
Tmb = 25 °C 

Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


From junction to mounting base 


March 1981 


max. 


—65 to + 150 
150 


62,5 
12,5 


K/W 


Silicon planar epitaxial power transistors 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 


le = 0; -Vcp =30V —ICBO re 100 nA 

le =0;-Vep =30V; ies 125 °C —lcBo < 10 ywA 
Emitter cut-off current 

Ic =0;—VeRp=5V ~TEBO < 10 wA 
Base-emitter voltage* 

—-Ic=1A;—VcE=2V ~—VBE << 1,3 V 
Collector-emitter saturation voltage 

—Ic=1A;—Ilgp=0,1A —VCEsat < 0,8 V 
D.C. current gain 

—Ic =5mA;—-Vcp=2V hFe > 25 

—I¢ = 150 mA; —VcE=2V hee 40 to 250 

-—Ic=1A;—-Vcp=2V hee > 25 
Transition frequency at f = 35 MHz 

—Ic = 50 mA;—Vce=5V fr typ. 50 MHz 
D.C. current gain ratio 

of BD839/BD840, BD841/BD842, BD843/BD844 typ. Ps: 

|!c] = 150 mA; |VcE|=2V hFeV/hFe2 < 1,6 


* Vee decreases by about 2,3 mV/K with increasing temperature. 
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Fig. 2 Safe Operating ARea, Tmp < 25 °C. 


| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(2) Second-breakdown limits (independent of temperature). 
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Silicon planar epitaxial power transistors 
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Fig. 4 Pulse power rating chart. 
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Fig. 5 S.B. voltage multiplying factor at the Icmax level. 
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Fig. 6 S.B. current multiplying factor at the VcEQmax 
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Fig. 9 Typical values at —-Vcge 
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SILICON EPITAXIAL-BASE POWER TRANSISTORS 


General purpose N-P-N transistors, in TO-202 plastic envelopes, recommended for driver-stages in 
audio amplifiers and television circuits. 


P-N-P complements are BD846, BD848 and BD850. Matched pairs can be supplied. 


QUICK REFERENCE DATA 


Collector-base voltage VCBO  —max. V 
Collector-emitter voltage VCEQ max. V 
Emitter-base voltage VEBO max. V 
Collector current (peak value) lcm _ max. 3 A 
Total power dissipation 

at Tamb = 25 OC (free air) Prot max. 2 W 
Junction temperature Tj max. 150 OC 
D.C. current gain 

Ic = 150 mA; Vcf =5V hee A0 to 250 
Transition frequency at f = 35 MHz 

Ic = 100 mA; Vcf =5V fT typ. 150 MHz 
MECHANICAL DATA ae oe are Dimensions in mm 
Fig. 1 TO-202. 
Collector connected 
to mounting base 

2 
3 
4 
1 46 
max 
t 
v 40 ——> 7215737 


(1) Plastic flash allowed ” h 


af : top view 
within this zone. p 


It 


<- 
2,54 2,54 


98 (3x) ~ a 05 
ae 


= 1,6 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (EC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 


Collector current (d.c.) 
Collector current (peak value) 
Total power ‘dissipation 
Tamb = 25 OC (free air) 
Tmb = 25 °C 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


From junction to mounting base 


January 1980 


VCBO max 
VCEO max 
VEBO max 
Ic max 
ICM max 
Prot max 
T stg 

Tj max. 
Rth j-a 

Rth j-mb = 


10 
—65 to + 150 
150 


62,5 
12,5 


<<< 


== 


K/W 


Silicon epitaxial-base power transistors 


CHARACTERISTICS 
y= 25 °C unless otherwise specified 
Collector cut-off currents 
IE = 0; VcB = VCBOmax 
Emitter cut-off current 
lc =0;VeRp=5V 
D.C. current gain 
Ic= 10mA;VcE=5V 
lc = 150 mA; Vcp=5V 
Ic = 500 mA; Vcf =5V 
Collector-emitter saturation voltage 
Ic = 500 mA; Ip = 50 mA 
Base-emitter voltage 
Ic = 500 mA; Vcf=5V 
Transition frequency at f = 35 MHz 
lc = 100 mA; Vcf=5V 
D.C. current gain ratio of matched pairs 
BD845/BD846; BD847/BD848; BD849/BD850 
[ic |= 150 mA; |Vce|=5V 


ICBO 
lEBO 


NFE 
hFE 
NFE 


VCEsat 
VBE 


rT, 


hre1/hee2 


typ. 


z. 


1 WA 


10 wA 


40 
40 to 250 
30 
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Fig. 2 D.C. SOAR; Tmp 25 OC. 


| Region of permissible d.c. operation. 


(2) Second breakdown limit (independent of temperature). 
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SILICON EPITAXIAL-BASE POWER TRANSISTORS 


General purpose P-N-P transistors, in TO-202 plastic envelopes, recommended for driver stages in 
audio amplifiers and television circuits. 


N-P-N complements are BD845, BD847 and BD849. Matched pairs can be supplied. 


QUICK REFERENCE DATA 


Collector-base voltage —-VCBO Max. V 
Collector-emitter voltage —VCEQ Max. V 
Emitter-base voltage —VEBO max. V 
Collector current (peak value) —IcM max. 3 A 
Total power dissipation 

at Tamb = 25 OC (free air) Prot max. 2 W 

at Tb = 25 PC Prot © max. 10 W 
Junction temperature Tj max. 150 OC 
D.C. current gain 

—I¢ = 150 mA; —-Vce =5V hee 40 to 250 
Transition frequency at f = 35 MHz 

—Ic = 100 mA;—VcfF=5V fT typ. 75 MHz 
MECHANICAL DATA oA hae Dimensions in mm 
Fig. 1 TO-202. 
Collector connected 
to mounting base. 

2 
. Y 
46 
1 max 
10 ——> 7275737 


top view 


(1) Plastic flash allowed 
within this zone. 


~<- 


—> 
2,54 2,54 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 


Collector current (d.c.) 
Collector current (peak value) 


Total power dissipation 
Tamb = 25 OC (free air) 
Tmb = 25 PC 

Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


From junction to mounting base 


January 1980 


-VCBO max. 
—VCEOQ max. 
—-VEBO max. 
—l¢e max. 
—lcM max. 
Prot max. 
Prot max. 
T stg 

Tj max. 
Rth j-a 

Rth j-mb = 


10 
—65 to + 150 
150 


62,5 
12,5 


== 


K/W 


Silicon epitaxial-base power transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
IE = 0; -VcB = —-VCBOmax 
Emitter cut-off current 
Ic =0;—-VeR=5V 
D.C. current gain 
—Ic= 10mA;—VcE=5V 
—l¢ = 150 mA; —Vcr=5 V 
—Ic¢ = 500 mA; —-VcfE=5V 
Collector-emitter saturation voltage 
—lc¢ = 500 mA; —Ip = 50 mA 
Base-emitter voltage 
—lc = 500 mA; —VcF=5V 
Transition frequency at f = 35 MHz 
—Ic = 100 mA; —-VcE=5V 
D.C. current gain ratio of matched pairs 
BD845/BD846; BD847/BD848; BD849/BD850 
[Ic |= 150 mA; |Vce|=5V 


—lcBo 
—lEBO 


hFE 
hFE 
hFE 


—VCEsat 
—VBE 


fT 


hre1/hFe2 


a 1 uA 
x 10 vA 
Zz 40 

40 to 250 
= 30 
< 1,0 V 
< 13 V 
typ. 75 MHz 
< 2 
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Fig. 2 D.C. SOAR; Tryp S 25 OC. 


| Region of permissible d.c. operation. 


(1) Prot max line. 
(2) Second breakdown limit (independent of temperature). 
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BD933; 935 
BD937; 939 
BD941 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


N-P-N silicon transistors in a plastic envelope intended for use in output stages of audio and television 
amplifier circuits where high peak powers can occur. 

P-N-P complements are BD934; 936; 938: 940 and 942. 

QUICK REFERENCE DATA 


BD933 | 935 | 937 |939 |941 


Collector-base voltage VCBO  _—max. 45} 60|100|}120/140 V 
Collector-emitter voltage VCEQ max. 45; 60| 80;100;120 V 
Collector current (d.c.) Ic max. 3 A 
Total power dissipation up to Tmp = 25 °C Prot max. 30 W 
Junction temperature Tj max. 150 OC 
D.C. current gain 

Io = 150 MA; Vcg = 2 V hee 40 to 250 

Ic=1A;VcEHzH2V hee > 25 
Transition frequency 

Ic = 250 mA; Veg = 10 V ft > 3 MHz 
MECHANICAL DATA Dimensions in mm 

max 


Collector connected 


Fig. 1 TO-220AB. , 8 eae 
to mounting base. 


i ' 
3,5 max 54 
1 not tinned ax 
1,3 12,7 
3 13 | 4 min 
(2x) 
| lls max (3x) > 06 
> + o>! e224 
2,54 2,54 


7Z265872.4 =<. 


aa 


See also chapters Mounting instructions and Accessories. 
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BD933; 935 
BD937; 939 
BD941 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BD933 |935 | 937 1939 | 941 


Collector-base voltage (open emitter) VcBo max. 45/ 60;100;120/140 V 


Collector-emitter voltage (open base) VCEO max. 45; 60; 80/100;120 V 
Emitter-base voltage (open collector) VEBO max. 5 V 
Collector current (d.c.) Ic max. 3 A 
Collector current (peak value) ICM max. 7 A 
Base current (d.c.) Ip max. 0,5 A 
Total power dissipation up to Twp, = 25 PC Prot max. 30 W 
Storage temperature Tstg —65 to + 150 OC 
Junction temperature qj max. 150 OC 


THERMAL RESISTANCE 
From junction to mounting base Rthj-mb = 4,17 K/W 
From junction to ambient in free air Rth j-a 7 70 K/W 


CHARACTERISTICS 
T= 20 OC unless otherwise specified 
Collector cut-off current 


le = 0; Vcp = VCBOmax ICBO < 0,1 mA 
le = 0; Vcg = VCBOmax: Tj = 150 OC ICBO < 3 mA 
le = 0; VCE = VCEOmax ICEO = 0,5 mA 
Emitter cut-off current 
Ic =0;VeRp=5V lEBO < 1 mA 
D.C. current gain * 
lc = 150 mA; Vcg =2V hre 40 to 250 
ic=1A;Vcp=2vV hee = 25 
Base-emitter voltage ** 
lc=1A;Vep=a2vV VBE < 1,3 V 
Collector-emitter saturation voltage * 
Ic=1A;lp=0,1A VCEsat < 0,6 V 
Transition frequency at f = 1 MHz 
I¢ = 250 mA; Vcg = 10 V fT > 3 MHz 
Switching times 
Icon = 1A; Bon = —!Botf = 9,1 A on typ 0,4 Us 
turn-on time < 1 ys 
typ. 1,5 Us 
Turn-off t 
urn-off time toff eZ 3 us 
Second-breakdown collector current 
VCE = 40 V; tp = 0,1 $; non-repetitive I(SB) > 0,75 A 


* Measured under pulse conditions: tp < 300 us; 6 < 2%. 
** Vee decreases by about 2,3 mV/K with increasing temperature. 
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BD933; 935 
BD937; 939 
BD941 


Silicon epitaxial base power transistors 


t 7277499.5 ea 


—> ie > ty + 
ton >! tort pe 


Fig. 2 Switching times waveforms. 


Voc 
Vec = 20V 
Vim = 16V 
—Vpp = 64V 
R1 = 822 
R2 = 822 
| | | | R4 20 22 
0 ty = tf 15 ns 
ae |. ty t = 104us 
T = 500 us 
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Fig. 3 Switching times test circuit. 
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Fig.4 Safe Operating ARea; Trp = 25 OC. 


| Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 


(1) Prot max and Poeak max lines. 
(2) Second breakdown limits, independent of temperature. 
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BD933; 935 
Silicon epitaxial base power transistors BD937; 939 


107! ze 10 ty (ms) 102 


Fig. 5 Second-breakdown voltage multiplying factor at the ICmyax level and 
second-breakdown current multiplying factor at the VCEQma, level. 
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Fig. 6 Pulse power rating chart. 
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BD933; 935 
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Fig. 7 Typical collector-emitter saturation voltage as a function of base current with collector 
Current as a parameter. 
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0 0,5 1 
Vee (V) 


Fig.9 Vege = 2 V; Tj = 25 OC. 


ess 
Bee Sees (eee RE 
Reece see 
Bacay Se eee 
Ee PO ed 


1,5 


BD933; 935 
BD937; 939 
BD941 


n 
res 
(e) 
P=] 
PL 
”n 
c 
30] 
a 
Po) 
—_ 
@® 
s 
ie) 
jek 
@ 
2) 
3°} 
& 
8 
x< 
© 
= 
ok 
@ 
¢ 
° 
<2 
wo 


Wa 


HE | 


WA ET | 


C2 Os FA GIRS OS ST Mf 
OE RG 7 pt RN 0 ON OE SS CS OR CNR 
2B Ga Se Ge (ee Ws ee ee 
Leh Raa a ee eee eee 


10° 
NFE 


2V 


Fig. 10 Typical static forward current transfer ratio as a function of the collector current. VcE 
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BD934; 936 
BD938; 940 
BD942 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


P-N-P silicon transistors in a plastic envelope intended for use in output stages of audio and television 
amplifier circuits where high peak powers can occur. 

N-P-N complements are BD933; 935; 937; 939 and 941. 

QUICK REFERENCE DATA 


BD934 | 936 | 938 }940 |942 


Collector-base voltage —VCcBO Max. 45| 60/ 100/120 /140 V 
Collector-emitter voltage —VCEQ max. 45| 60; 80/100|120 V 
Collector current (d.c.) —I¢c max. 3 A 
Total power dissipation up to Tmp = 25 °C Prot max. 30 Ww 
Junction temperature - Tj max. 150 OC 
D.C. current gain 

—lc = 150 mA; —Vce =2V hee 40 to 250 

—Ilc =1A;-Vcfpz2V hee > 25 
Transition frequency 

—I¢ = 250 mA; —Vcg = 10 V fr > 3 MHz 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-220AB. 103 2 


Collector connected 
to mounting base. 


2 . 
Y Y 
1 3,5 max 54 
not tinned max 
3 ne | 4 12,7 
max > min 
(2x) | 
re <+-0,9 max (3x) ie l~o6 


el e224 


> a 
2,54 2,54 


co 


See also chapters Mounting instructions and Accessories. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BD934 |936 1938 |940 1942 


Coilector-base voltage (open emitter) 


Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Total power dissipation up to Tmp = 25 OC 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 


From junction to ambient in free air 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
—le = 9; —-VeB = —VCBOmax 
—te = 0;-Veg = —VeBOmax: Tj = 150 °C 
Ip = 0; -VcE = -VCEOmax 
Emitter cut-off current 
Ic =0;-Vep=5V 
D.C. current gain (note 1) 
—Ic = 150 mA; —Vce =2V 
—lc=1A;-Vcp=z2V 
Base-emitter voltage (notes 1 and 2) 
—lc=1A;-Vcp=2V 
Collector-emitter saturation voltage (note 1) 
—-lc=1A;—lIp=0,1A 


Transition frequency at f = 1 MHz 
—lc¢ = 250 mA; —Vcg = 10 V 


Switching times 


—ICon = 1 A; —lBon = !Botf = 9,1 A 
turn-on time 


turn-off time 


Notes 


toff 


1. Measured under pulse conditions: ty < 300 ws; 6 < 2%. 


2. —VpeE decreases by about 2,3 mV/K with increasing temperature. 
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max. 
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45! 60)100/120|}140 V 


45/ 60; 80/100;120 V 
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70 
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mA 
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BD934; 936 
BD938; 940 
BD942 


Silicon epitaxial base power transistors 
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Fig. 2 Safe Operating ARea; Trp = 25 OC. 
| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(2) Second breakdown limits independent of temperature. 
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BD934; 936 
BD938; 940 


7282178 


Fig. 3 Second breakdown voltage multiplying factor at the {cma x level and second breakdown current 
multiplying factor at the VcEQmax level. 
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Fig. 4 Pulse power rating chart. 
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BD934; 936 
Silicon epitaxial base power transistors BD938; 940 
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Fig. 5 Typical collector-emitter saturation voltage as a function of base current with collector current 
as a parameter. 7282154 
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Fig. 7 Typical static forward current transfer ratio as a function of the collector current. 
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SILICON EPITAXIAL BASE POWER TRANSISTORS 


N-P-N silicon transistors in a plastic envelope intended for use in audio output stages and general 
purpose amplifier applications. P-N-P complements are BD944; 946 and 948. 


QUICK REFERENCE DATA 


BD943 
Collector-base voltage (open emitter) VCBO max. 
Collector-emitter voltage (open base) VCEQ max. 
Collector current (d.c.) Ic max. 
Total power dissipation up to Tmp = 25 9C Prot max. 
Junction temperature Tj max. 
D.C. current gain 
Ic= 10mA;VcE=5V hee > 25 
Ic = 500 mA; Vcg = 1 V hFE 85 to 475 
lc= 2A;VcEz1V hee > 50 | 50 | 40 
Transition frequency at f = 1 MHz 
Ic = 250 mA; Veg =1V fT > 3 MHz 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-220AB. a 103 _. 
Collector connected ~~) 3.6 «+ 
to mounting base. Lat 
2,8 
4 
2 
, = 
3,5 max 54 
not tinned max 
3 
13 x 4 12,7 
max min 
(2x) | 
elileog max (3x) > a 0,6 


el te 2,4 


_ + 
2,54 2,54 


a 


See also chapters Mounting instructions and Accessories. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 


Total power dissipation up to Typ = 25 OC 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 


From junction to ambient in free air 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
le = 9; VcB = VcBOmax 
le = 0; Veg = VCBOmax: Fj = 150 °C 
15 V; BD943 
Ip =0; Vcr = 20 V; BD945 
25 V; BD947 
Emitter cut-off current 
Ic =0;Vep=5V 
D.C. current gain (note 1) 
Ic= 10mA;VcE=5V 
lc = 500 mA; Vee =1V 
lc=2A;VcCEHz1V | 
Ic=3 A; Veep =z1V 
Base-emitter voltage (notes 1 and 2) 
Ic=2A;Voce=1V 
Ic=3A;Vce=1V 


Collector-emitter saturation voltage (note 1) 


lc=2A Ip =0,2A 
Ic=3A;Ip=O03A 


Notes 


VCBO 
VCEO 
VEBO 


VCEsat 
VCEsat 


1. Measured under pulse conditions; t, < 300 ps; 6 < 2%. 


2. Vpp decreases by about 2,3 mV/K with increasing temperature. 


March 1979 


max. 


A\ AN 


BD943 
22 
22 

5 

5 

8 

1 

40 

-—65 to + 150 

150 

3,12 

70 

0,1 

3 

0,5 

1 

25 

85 to 475 

50 50 

1,1 1,1 

0,5 0,5 


40 
30 


mA 
mA 


mA 


mA 


Silicon epitaxial base power transistors 


Knee voltage* 
Ic = 2 A; tp value for which 


Ic =2,2 Aand VcpE=1V VCEK < 0,8 V 
Transition frequency at f = 1 MHz 
Ic = 250 mA; Veg =1V fy > 3 MHz 
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Fig. 2 Power derating curve. 


* Measured under pulse conditions; tp < 300 us; 6 < 2%. 
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Fig. 3 Safe Operating ARea, Tp = 25 9C, 


Lt Region of permissible d.c. operation. 
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If Permissible extension for repetitive pulse operation. 


(2) Second-breakdown limits (independent of temperature). 


Silicon epitaxial base power transistors 
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Fig. 5 S.B. voltage multiplying factor at the Icma, level. 
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Fig. 6 S.B. current multiplying factor at the VcEQmax level for BD943 and BD945. 
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Fig. 7 S.B. current multiplying factor at the VcEQmax level for BD947. 
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Fig. 8 Typical d.c. current gain at Vcge = 1 V; Tj = 25 °C 
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Silicon epitaxial base power transistors 
a 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


P-N-P silicon transistors in a plastic envelope intended for use in audio output stages and general 
purpose amplifiers. N-P-N complements are BD943; 945 and 947. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBO max. 
Collector-emitter voltage (open base) —VCEO max. 
Collector current (d.c.) —Ic max. 
Total power dissipation up to Tmyb = 25 PC Prot max. 40 W 
Junction temperature Tj max. 150 oC 
D.C. current gain 

—Ic= 10mA;—-Vcp=5V hee > 25 

—i¢ = 500 mA; —Vce =1V hee 85 to 475 

-Ic= 2A;-Vce=1V hee > 50 | 50 | 40 


Transition frequency at f = 1 MHz 
—Iq = 250 mA;—-Vce=1V fr > 3 MHz 


MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-220AB. 


Collector connected 
to mounting base. 


2 
; Ta 
3,5 max 
not tinned | 
3 f 


> ae 0,6 


+24 


ae 


7265872.4 <2 


See also chapters Mounting instructions and Accessories. 


October 1985 349 


350 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Total power dissipation up to Tmp = 25 °C 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 


From junction to ambient (in free air) 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
le = 0; -Vcp = —VcBOmax 
le = 0; -VcoB = —VCBOmax: Tj = 150 °C 
Ip = 0; Vcr = 15 V; BD944 | 
—Vcr = 20 V; BD946 
—Vceg = 25 V; BD948 | 
Emitter cut-off current 
—Ilc =0;-VeRp=5V 
D.C. current gain (note 1) 
—lc= 10mA;—VcFE=5V 
—lIc = 500 mA; —-VceE=1V 
—lc=2A;-Vce=1V 
—Ic=3A;—-Vcp=1V 
Base-emitter voltage (notes 1 and 2) 
—-Ic =2A;—-Vce=1V 
—-Ilc=3A;—-Vcp=z1TV 
Collector-emitter saturation voltage (note 1) 
—Ic =2A;-lp=0,2A 


—Ic=3A;-lp=0,3V 


Notes 


—VCEsat 
—VCEsat 


1. Measured under pulse conditions; ty < 300 us; 6 << 2%. 
2; VBE decreases by about 2,3 mV/K with increasing temperature. 
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- max. 
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BD944 


40 
—65 to + 150 
150 


3,12 
70 


25 


85 to 475 


50 


50 


mA 
mA 


mA 


mA 


Silicon epitaxial base power transistors 


Knee voltage * 
~—lc = 2 A; —Ip = value for which 


—Ic=2,2 Aand—Vcfp=1V —VcEK < O8 V 
Transition frequency at f = 1 MHz 
—I¢ = 250 mA; —Vce =1V~ fT Z 3 MHz 
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Fig. 2 Power derating curve. 


* Measured under pulse conditions; tp < 300 ws; 6 < 2%. 
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Fig. 3 Safe Operating ARea, Tryp = 25 OC. 


| Region of permissible d.c operation. 
I! Permissible extension for repetitive pulse operation. 


(2) Second-breakdown limits (independent of temperature). 


Silicon epitaxial base power transistors 
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Fig. 5 S.B. voltage multiplying factor at the —ICmax level. 
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7Z82147 
7282146 


—-VCEOmax level for BD948. 


Fig. 7 $.B. current multiplying factor at the 


Fig. 6 S.B. current multiplying factor at the -VCEQmax level for BD944/946. 
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BD944 
BD946 
BD948 
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BD949; 951 
BD953; 955 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


N-P-N transistors in a plastic TO-220 envelope. With their p-n-p complements BD950; 952: 954 and 
956 they are intended for use in a wide range of power amplifiers and for switching applications. 


QUICK REFERENCE DATA 


BD949 | BD951 | BD953 | BD955 


Collector-base voltage (open emitter) VcCBO 
Collector-emitter voltage (open base) VCEO 
Collector current (d.c.) Ic 
Collector current (peak value) Iom max. 8 A 
Total power dissipation up to Tmp = 25 PC Prot max. 40 W 
Junction temperature Tj max. 150 OC 
D.C. current gain 
Ic =0,5A;VcE=4 V hFE > 40 
IcC=2A;VcE=4V NFE > 20 
MECHANICAL DATA 
Fig. 1 TO-220AB. Dimensions in mm 
10,3 
Collector connected to max ~*~ 
mounting base. >| 3,6 =< n 
ae 
t 
2 
1 
Y Y 
3 3,5 max 54 
not tinned | max 
1,3 a 4 12,7 
max min 
(2x) | 
a l-09 max (3x) > l--06 
See also chapters "254.254 are, Oe 
Mounting instructions 7265872.4 + 


and Accessories. To 
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BD949; 951 
BD953; 955 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Coilector-base voltage (open emitter) VCBO  —max. 

Collector-emitter voltage (open base) VCEQ max. 

Emitter-base voltage (open collector) VEBO max. 

Collector current (d.c.) Ic max. 5 A 

Collector current (peak value) ICM max. 8 A 

Total power dissipation up to Tryp = 25 OC Prot max. 40 W 

Storage temperature T stg —65 to 150 oc 
Junction temperature Tj max. 150 oC 


THERMAL RESISTANCE 
from junction to mounting base Rthj-mb = 3,12 K/W 
from junction to ambient (in free air) Rthj-a = 70 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 


le = 0; VcB = VCBO max ICBO) OS 0,1 mA 

le = 0; Veg = % VCBO max: Tj = 150 °C IcBo «(<< 2 | mA 

IB = 0; VCE = % VCEO max CEO OS 0,5 mA 
Emitter cut-off current 

ic=0;Vep=5V lEBO < 1 mA 
D.C. current gain (note 1) 

Ic =O0,5A;Vcpzr4aV hFE > 40 

Ic=2A; Voce =4V hee > 20 
Base-emitter voltage (notes 1 and 2) 

lc=2A;VcE=4V VBE < 1,4 V 
Collector-emitter saturation voltage (note 1) 

Ic=2A;Ip=0,2A VCEsat < 1 V 
Transition frequency at f = 1 MHz 

Ic =O,5A;Vcpz4V fT > 3 MHz 


(1) Measured under pulse conditions: tp S300 us, 6 < 2%. 
(2) VeEp decreases by about 2,3 mV/K with increasing temperature. 
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BD949; 951 
BD953; 955 


Silicon epitaxial base power transistors 


CHARACTERISTICS (continued) 
Switching times 
(between 10% and 90% levels) 


ICon = 1A; IBon = —!Botf = 9,1 A 
Turn-on time ton typ. 0,3 us 
Turn-off time tof typ. 1,5 us 


7277499.A 


Vim = 30V 

Vee = 20 V 

Vep =-3,5 V 

R1 = 82 2 

R2 = 150 Q 

R3 = 39 2 

R4 = 20 2 

Vim — tr=tp <15 ns 
| | | | ty = 10 us 

0 = 500 Us 


* = p 


—_ | 


7278131 


Fig. 3 Switching times test circuit. 
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Fig. 4 Safe Operating ARea; Tp, < 25 °C. 
| Region of permissible d.c. operation. 
li Permissible extension for repetitive pulse operation. 


(2) Second-breakdown limit (independent of temperature). 
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Silicon epitaxial base power transistors 
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Fig. 7 S.B. current multiplying factor at the VCEQ max level for BD949/951. 
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Fig. 8 S.B. current multiplying factor at the VcEG max level for BD953/955. 
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BD949; 951 
BD953; 955 
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Fig. 11 Collector-emitter voltage as a function of base current. 
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BD950; 952 
BD954; 956 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


P-N-P transistors in a plastic TO-220 envelope. With their a-p-n complements BD949- 951: 953 and 
955 they are intended for use in a wide range of power amplifiers and for switching applications. 


QUICK REFERENCE DATA 


BD950 | 952 | 954 | 956 


Collector-base voltage (open emitter) —VcBpo max. 60 80 
Collector-emitter voltage (open base) —-VcEQ max. 60 80 
Collector current (d.c.) —I¢ max. 5 A 
Collector current (peak value) —lIey max. 8 A 
Total power dissipation up to Tmp = 25 OC Prot max. 40 W 
Junction temperature qj max. 150 o¢ 
D.C. current gain 
—Ic =0,5A;—-Vcp =4V hee > 40 
—Ic=2A;-Vce=4V hFe = 20 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-220AB. se MOF on 
Collector connected dd cc woe al \ ' 
to mounting base. “38 areas 
. so 
A min | 
sd ee! 
e458 
max 
2 
_| aon ee eee 
3,5 max 54 | 
3 not tinned nae 
i i 
A 1247 
| | ' min | 
| | 
| epee (3x) . he 0,6 
— -9 a | 2,4 
2,54 2,54 
7265872.4 4 


See also chapters cy 
Mounting instructions 


and Accessories. 
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BD950; 952 
BD954; 956 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD950 
Collector-base voltage (open emitter) —VcBO max. 120 V 
Collector-emitter voltage (open base) —VcEO max. 120 V 
Emitter-base voltage (open collector) —VEBO max. 5 V 
Collector current (d.c.) —Ic max. 5 A 
Collector current (peak value) —Icm max. 8 A 
Total power dissipation up to Tmb = 25 OC Prot max. 40 W 
Storage temperature Tstg —65 to 150 °C 
Junction temperature OT max. 150 OC 


THERMAL RESISTANCE 
from junction to mounting base Rthj-mb == 3,12 K/W 
from junction to ambient (in free air) Rthj-a 7 70 K/W 


CHARACTERISTICS 
qj = 25 OC unless otherwise specified 


Collector cut-off current 


le = 0; -VcB = —VCBO max | —IcBo < 0,1 mA 

le = 0; -Vop =—% VCBO max! T7= 150°C = —-IcRO < 2 mA 

IB = 0; -VcE = —% VCEO max -IcEo =< 0,5 mA 
Emitter cut-off current 

Ic = 0; —VeR=5V —lEBO < 1 mA 
D.C. current gain (note 1) 

—lc =0,5 A; —-Vce =4V hee > 40 

—Ic=2A;—-VcE=4V hee > 20 
Base-emitter voltage (notes 1 and 2) 

—Ic=2A;—-Vcp=4V —VBE < 1,4 V 
Collector-emitter saturation voltage (note " | 

—Ic=2A;—Ip=0,2A —VCEsat < 1 V 
Transition frequency at f = 1 MHz 

—Ilc =0,5 A;-—Vcpe=4V fr > 3 MHz 


(1) Measured under pulse conditions: tp < 300 us, 6 < 2%. 
(2) Vep decreases by about 2,3 mV/K with increasing temperature. 
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BD950; 952 
BD954; 956 


Silicon epitaxial base power transistors 


CHARACTERISTICS (continued) 
Switching times 
(between 10% and 90% levels) 
ICon = 1A; —lBon = IBotf = 9,1 A 
Turn-on time ton typ. 0,1 us 
Turn-off time toff typ. 0,4 us 


7Z77491.A 
30 
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—Vim 30 V 

—Vcc 20 V 

Vep = 3,5 V 

R1 = 82 Q 

R2 = 150 Q 

R3 = 39 2 

0 R4 = 20 22 

I | tp = tp<15 ns 

yee t = 10 us 

my T = 500 us 
wee 
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Fig. 3 Switching times test circuit. 
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BD950; 952 
BD954; 956 
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Fig. 4 Safe Operating ARea; Tmyp S 25 OC. 


| Region of permissible d.c. operation. 
[| Permissible extension for repetitive pulse operation. 


(1) Prot max and Poeak max lines. 
(2) Second-breakdown limit (independent of temperature). 
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Silicon epitaxial base power transistors 


BD950; 952 
BD954; 956 
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Fig. 6 Pulse power rating chart. 
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BD954; 956 
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Fig. 7 S.B. current multiplying factor at the -VCEO max level for BD950 and BD952. 
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Fig. 8 S.B. current multiplying factor at the 
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Fig. 9 S.B. voltage multiplying factor at the —!¢ mg level. 
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Fig. 10 Typical d.c. current gain at -VcF 
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Fig. 11 Collector-emitter voltage as a function of base current. 
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BDT20 


SILICON DARLINGTON POWER TRANSISTOR 


P-N-P silicon power transistor in monolithic Darlington circuit with integrated diode protection, 
capable of withstanding repetitive high peak power, even at increased ambient temperatures. Specially 
intended for inductive switching, e.g. motors and relays.N-P-N complement is BDT21. i aad 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 


Collector-emitter voltage (open base) 
Collector current (d.c.) 

Total power dissipation up to Tmp = 25 OC 
Junction temperature 


Turn-off breakdown energy with inductive load 
Tamb = 100 °C; L = 0,6 H; Rg = 100 © 


MECHANICAL DATA 
Fig. 1 TO-220AB. 


Collector connected max 
to mounting base. 


8 
i 
2 
Y 
1 51 
not tinned max 
3 12,7 
t min 


elileog max (3x) 


> << 
2,54 2,54 


ca 


See also chapters Mounting instructions and Accessories. 


—VcBpo max 130 V 
—-VCEQ max. 130 V 


—l¢e max. 8A 
Prot max. 62,5 W 
Tj max. 150 °C 
E(BR) = 100 mJ 


Dimensions in mm 


> fas 0,6 


eo! le 2,4 


7265872.4 << 
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BDT20_ 


Ry typ. 12 kQ 
Ro typ. 150 Q 


7284624 


Fig. 2 Darlington circuit diagram. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) —VcBO max. 130 V 
Collector-emitter voltage (open base} —-VCEQ max. 130 V 
Emitter-base voltage (open collector) —VEBQ max. 6 V 
Collector current (d.c.) —Ie “max. BA 
Collector current (peak value) | —lcnm max. 12 A 
Base current (d.c.) —Ip max. 150 mA 
Total power dissipation up to Typ = 25 OC Prot max. 62,5 W 
Storage temperature Tstg —65 to +150 °C 
Junction temperature * Tj 150 °C 
THERMAL RESISTANCE * 

From junction to mounting base Rthj-mb = 2 K/W 
From junction to ambient Rthj-a = 70 K/W 


* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 


Pars 
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Silicon Darlington power transistor BDT20 


CHARACTERISTICS 


Tj = 25 °C unless otherwise specified 


Collector-emitter breakdown voltage 


Ip =O; le =10mA V(BR)CEO > 130 V 
Collector cut-off current 
l— = 0; -Vcp = 100 V —Icgo < 0,2 mA 
le = 0; -Vcp = 60 V; Tj = 150 9C —lcBo < 2 mA 
lp = 0; Veg = 60 V —-ICEO << 50 vA 
Emitter cut-off current 
Ic =0;-VeRp=5V —-lEBO < 1 mA 
D.C. current gain (note 1) 
—Ic= 50mA;—-VcE=3 V hfe > 100 
—Iq= 250 mA; -—Vcg=3 V hee 500 to 3000 
—Ic= 3A; —-Vcop=a3V hFe 500 
—Ic= 8A; —-VcE=3V hee typ. 150 
Base-emitter voltage (notes 1 and 2) 
—Ie=3A;—-VcE=3V —VpE < 3 V 
Collector-emitter saturation voltage (note 1) 
—-lc=1A;-Ip= 2mA —VCEsat < 1,5 V 
—-Ic=3A;—-lp=12mA —VcEsat “< 2V 
Forward voltage collector-emitter diode 
Ip =0,1A VE a 09 V 
Ip = 8A VE typ. 2,2 V 
Turn-off breakdown energy with inductive load (Fig. 3) E(BR) > 100 mJ 
L 
Vec 
L = 0,6 H 
—VcCmax 60 V 
ty = 03s 
0 a = 12s 
Rg=RpEtR = 100 2 


7284623.2 


om a 


—«—_— T— 


Fig. 3 Test circuit for turn-off breakdown energy. 


1. Measured under pulse conditions: tp < 300 us, 6 < 2%. 
2. —Vpe decreases by about 3,6 mV/K with increasing temperature. 
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Switching times 
(between 10% and 90% levels) 
—ICon = 3 A; —!Bon = !Boff = 12 mA 


turn-on time ton typ. 0,2 us 
turn-off time toff typ. 1,5 us 


t 7277491.4 


on wits le 
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Fig. 4 Switching times waveforms. 


7278130 


Fig. 5 Switching times test circuit. 
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Silicon Darlington power transistor BDT20 
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Fig. 6 Safe Operating ARea, Tryp < 25 PC 


| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(1) Prot max 29d Poeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Fig. 7 Typical values d.c. current gain. -VcE 
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Silicon Darlington power transistor BDT20 
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0 50 100 150 200 
Tmb (°C) 
Fig. 12 Power derating curve. 


B 
Fig. 13 Typical collector current as a 
function of base emitter voltage. 
VcE =3 V; Tamb = 25 °C. 
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BDT21 


SILICON DARLINGTON POWER TRANSISTOR 


N-P-N silicon power transistor in monolithic Darlington circuit with integrated protection diode, 
capable of withstanding repetitive high peak power, even at increased ambient temperatures. Specially 
intended for inductive switching, e.g. motors and relays. P-N-P complement is BDT 20. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 130 V 
Collector-emitter voltage (open base) VCEQ max. 130 V 
Collector current (d.c.) Ic max. 8 A 
Total power dissipation up to Tpyph = 25 FC Prot max. 62,5 W 
Junction temperature Tj max. 150 °C 
Turn-off breakdown energy with inductive load 

Tamb = 100 °C; L = 0,6 H; Rg = 100 2 E(BR) > 100 mJ 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-220AB. 


sages WG 3s. 
Collector connected | max 


to mounting base. | ey 36: (es 


elileog max (3x) 


gl ses 
2,54 2,54 


72658724 


See also chapters Mounting instructions and Accessories. 
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BDT21 


R41 R2 


7Z66445.2 


R> typ. 100 %2 


Fig. 2 Darlington circuit diagram. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VcBO ‘max. 130 V 
Collector-emitter voltage (open base) VCEQO max. 130 V 
Emitter-base voltage (open collector) VEBO max. 6V 
Collector current (d.c.) Ic max. 8 A 
Collector current (peak value) IcmM max. 12 A 
Base current (d.c.) Ip max. 150 mA 
Total power dissipation up to Tryp = 25 OC Prot max. 62,5 W 
Storage temperature Tstg —65to +150 °C 
Junction temperature * Tj 150 °C 
THERMAL RESISTANCE * 

From junction to mounting base Rth j-mb = 2 K/W 
From junction to ambient Rthj-a = 70 K/W 


* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Silicon Darlington power transistor BDT21 


CHARACTERISTICS 


Tj = 25 OC unless otherwise specified 


Collector-emitter breakdown voltage 


lp =O;Ilc¢=10mA V(BR)CEO > 130 V 
Collector cut-off current 
l— = 0; Vep = 100 V ICBO < 0,2 mA 
le =O; Vcp = 60 V; Tj = 150 °C ICBO < 2 mA 
Ip =0; Veg = 60 V ICEO < 50 vA 
Emitter cut-off current 
Ic=O0;VeRn=5V lEBO — 5 mA 
D.C. current gain (note 1) 
Ic= 50mA; VcE=3 V hFE > 100 
Ic = 250 mA; Vcp =3 V hFE 500 to 3000 
lc= 3A; Vee =3V hFE > 500 
Ic= 8A; Vefg=3V hee typ.1800 
Base-emitter voltage (notes 1 and 2) 
Ic=3 A; VceE=3 V VBE < 3 .V 
Collector-emitter saturation voltage (note 1) 
Ic=1A;Ip= 2mA VCEsat < 1,5 V 
Ic =S3A;Ilp=12mA VCEsat < 2V 
Forward voltage collector-emitter diode 
Ip=0,1A VE < O9V 
le= 8A VE typ. 1,2 V 
Turn-off breakdown energy with inductive load (Fig. 3) E(BR) > 100 mJ 
L 
ee eae Vcc 
| aa L 0,6 H 
V 
IM — VCCmax 60 V 
ty = 03s 
0 Al = 12s 
Rs=RL+R= 1002 
Tamb = 100°C 
7Z288142.2 


Fig. 3 Test circuit for turn-off breakdown energy. 


1. Measured under pulse conditions: ty < 300 us, 5 < 2%. 
2. Vee decreases by about 3,6 mV/K with increasing temperature. 
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BDT21 


Switching times 
(between 10% and 90% levels) 
ICon = 3A; |Bon = —!Boff = 12 mA 
turn-on time 
turn-off time 


t 7Z77499.5 . 


Fig. 4 Switching times waveforms. 
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Fig. 5 Switching times test circuit. 
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Silicon Darlington power transistor BDT21 
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Fig. 6 Safe Operating ARea, Tmb < 25 PC. 


! Region of permissible d.c. operation. 
1! Permissible extension for repetitive pulse operation. 


(2) Second-breakdown limits (independent of temperature). 
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Fig. 8 Typical values collector-emitter saturation voltage. Tj = 25 oC. 
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Silicon Darlington power transistor BDT 21 
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Fig. 9 Pulse power rating chart. 
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leg 


0 ; 50 100 150 200 0,5 1 1,5 2 2,5 
Tay (°C) Vee (V) 
Fig. 12 Power derating curve. Fig. 13 Typical collector current as a 


function of base emitter voltage at 
VceE =3 V; Tamb = 28 °C. 
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BDT29; 29A 
BDT29B; 29C 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


N-P-N silicon transistors in a plastic envelope intended for use in output stages of audio and television 
amplifier circuits where high peak powers can occur. P-N-P complements are BDT30; 30A; 30B; and —- 
BDT3OC. 

QUICK REFERENCE DATA 


Collector-base voltage VcBo 
Collector-emitter voltage VCEO 
Collector current (peak value) lcm max. 3 A 
Total power dissipation up to Tmp = 25 °C Prot max. 30 W 
Junction temperature Tj max. 150 oC 
D.C. current gain 
Ic = 200 mA; VceE=4 V hee > 40 
Ic=1A;VcE=4V hre 15 to 75: 
Transition frequency at f = 1 MHz 
Ic = 200 mA; Vcg = 10 V fr > 3 MHz 
MECHANICAL DATA 
Fig. 1 TO-220AB. az 10,3 _, 


Collector connected 
to mounting base. 


r ! Y 
3,5 max 54 
1 not tinned max 
"3 A 12,7 
3 max min 
(2x) | 
valley aiaas (3x) + I-06 
> + —<- — 2,4 
2,54 2,54 


7265872.4 = 


aa 


See also chapters Mounting Instructions and Accessories. 
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BDT29; 29A 
BDT29B; 29C 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BOT29 ic 
Collector-base voltage (open emitter) VcBo max. 40 100 V 
Collector-emitter voltage (open base) VCEO max. 40 100 V 
Emitter-base voltage (open collector) VEBO max. 5 V 
Collector current (d.c.) Ic max. 1 A 
Collector current (peak value) Icom max. 3 A 
Base current (d.c.) IB max. 0,4 A 
Total power dissipation up to Tmp = 25 °C Prot max. 30 W 
Storage temperature | Tstg —65 to+ 150 °C 
Junction ternperature | Tj max. 150 oC 


THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 4,17 K/W 
From junction to ambient in free air Rth j-a = 70 K/W . 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current BDT29; A |BDT29B; C 
Ip =0; Vcge = 30 V ICEO < mA 
Ip =0; Voce = 60 V ICEO < mA 
VBE = 9; VcE = VCEOmax ICES < mA 
Emitter cut-off current 
Ic =0;Vep=5V lEBO me 1 mA 
D.C. current gain* 
Ic = 200 mA; Vee =4V hee > 40 
Ic=1A:Voe=4V hee 15 to 75 
Base-emitter voltage* * 
Ic=1A;Vcp=4V VBE < 1:3 V 
Collector-emitter saturation voltage* 
lo=1A; Ip =0,125 A VCEsat < 0,7 V 


V 


Collector-emitter breakdown voltage* a B C 
Ip =0; Ic =30mA ViBR)CEO igs 40 60 | 80 | 100 V 


a . ion encenmeeoe meee aeemammeneemmmantes te aieltntereesnenenal 
Small-signal current gain 


Ic =0,2 A; Veg = 10 V; f= 1 kHz Ingel > 20 
Turn off breakdown energy 
L=20mH;Icc=1,8A E(BR) > 32 mJ 


* Measured under pulse conditions: ty < 300 us; 6 < 2%. 
** Vee decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors 


Transition frequency at f = 1 MHz 
Ic =0,2 A; Veg = 10 V 

Switching times 
(between 10% and 90% levels) 
Icon = 1A; lBon = —!Boff=9,1A 
Turn-on time 


Turn-off time 


T 


loft 
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Fig. 3 Switching times test circuit. 
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BDT29; 29A 
BDT29B; 29C 
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BDT29; 29A 
BDT29B; 29C 
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Fig. 4 Safe Operating ARea; Tmp = 25 OC. 


| Region of permissible d.c. operation. 
Il Permissible extension for repetitive pulse operation. 


(1) Prot max and Poeak max lines. 
(2) Second breakdown limits, independent of temperature. 
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Fig. 5 Typical static forward current transfer ratio as a function of the collector current. Veg 
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BDT30;A 
BDT30B;C 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


P-N-P silicon transistors in a plastic envelope intended for use in output stages of audio and television 


amplifier circuits where high peak powers can occur. N-P-N complements are BDT29; 29A; 29B and 


BDT29C. 
QUICK REFERENCE DATA 


Collector-base voltage —VCBO 
Collector-emitter voltage —-VCEO 
Collector current (d.c.) —Icm 
Total power dissipation up to Tmp = 25 °C Prot 
Junction temperature qj 
D.C, current gain 

—lc=1A;—Vce=4V hee 
Transition frequency 

—lIc¢ = 200 mA; —Vcg = 10 V fr 


MECHANICAL DATA 
Fig. 1 TO-220AB. 


Collector connected <*~ max ~~” 
to mounting base. 


2 
1 3,5 max 
not tinned 
13 
max” 
(2x) 


| <-0,9max (3x) 


—__ <« 
2,54 2,54 


puke 


See also chapters Mounting Instructions and Accessories. 


—_— 
15 to 75 + 
3 MHz 
Dimensions in mm 
> l-o6 
el lt 2,4 
7265872.4 a 
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BDT30:A 
BDT30B;C 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Total power dissipation up to Tmp = 25 OC 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 


From junction to ambient in free air 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 
—lp =0;—Veg = 30 V 
—lp =0;—-Vcg = 60 V 
—VBE = 9; -VcE = —VCEOmax 
Emitter cut-off current 
Ic = 0; -Vep =5V 
D.C. current gain* 
—Ic¢ = 200 mA; —VcE =4 V 
—Ic=1A;—-VcE=4V 
Base-emitter voltage” 
—Ic=1A;—-Vcp=z=4V> 
Collector-emitter saturation voltage* 
—Ilc=1A;—Ip =0,125A 
Collector-emitter breakdown voltage* 
Ip =0;—-Ic =30mA 
Small-signal current gain 
—I¢ =0,2 A;-Vecg = 10 V; f = 1 kHz 
Turn off breakdown energy 
L= 20 mH; lec = 1,22 A 


—VBE 
—VCEsat 
-V(BR)CEO 
IN¢el 


E(BR) 


* Measured under pulse conditions: ty < 300 us; 6 < 2%. 


April 1981 


max. 
max. 
max. 
max. 
max. 
max. 


max. 


max. 


BDT30;A | BDT30B;C 


0,3 — 
— 0,3 
0,2 
1 
40 
15 to 75 
1,3 
0,7 
BDT30 A| Bic 
40 60 | 80 | 100 
\ncrereeeneneecsneenmemmen mcnneenmersnnenenene” 
20 
15 


BDT30 
40 100 V 
40 100 V 
5 V 
1 A 
3 A 
0,4 A 
30 W 
—65 to +150 oC 
150 oC 
4,17 K/W 
70 K/W 


mA 
mA 
mA 


mA 


mJ 


BDT30;A 
BDT30B;C 


Silicon epitaxial base power transistors 


Transition frequency at f = 1 MHz 
—Ic = 200 mA; —Vcg = 10 V fr > 3 MHz 

Switching times 

Con = 1A; —!Bon = !Boff = 9,1 A 
turn-on time 


ton typ. 0,3 us 
turn-off time toff typ 1 ys 
ty 7Z77491.4 sate 
90% | ---—|fr=> =o — —!B on 
pen Ip 
10% k=—— | 
t 
90% --—— 
—le 
10% ibeerass v, 
ton 
Fig. 2 Switching times waveforms. 
Voc 

—Vin = 16V 
—-Vec = 20V 
+Vpp = 64V 
R1 = 82 
R2 = 82Q 
R3 = 822 
R4 = 209 
tp = te 15 ns 
t = 20 us 
T = 500 ys 


Fig. 3 Switching times test circuit. 
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BDT30;A 
BDT30B;C 
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Fig. 4 Safe Operating ARea; Tmp = 25 °C. 


| Region of permissible d.c. operation. 
I! Permissible extension for pene pulse operation. 


(2) Second breakdown limits sndependelt of temperature. 
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Fig. 5 Typical static forward current transfer ratio as a function of the collector current. — 
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BDT31; A 
BDT31B; C 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


N-P-N transistors in a plastic envelope intended for use in audio output stages and general amplifier and 
switching applications. P-N-P complements are BDT32; 32A; 32B; and BDT32C. = 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO 
Collector-emitter voltage (open base) VCEO 
Collector current (d.c.) Ic 
Collector current (peak value) ICM max. 5 A 
Total power dissipation up to Tpyph = 25 OC Prot max. 40 W 
Junction temperature Tj max. 150 oC 
D.C. current gain 
lc=1A;VcE=4V hee > 25 
Ic=3A;VceE=4V hFE 10 to 50 
MECHANICAL DATA 10,3 Dimensions in mm 


Collector connected 
to mounting base. | 


Fig. 1 TO-220AB. 2 max ~~ 


2 
t Y 
3,5 max 54 
1 not tinned ae 
ae A 12,7 
: max t min 
(2x) | 
| elileog max (3x) > l--06 
> Pe 
2,54 2,54 a eee 


7265872.4 _— 


ca 


See also chapters Mounting Instructions and Accessories. 
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BDT31; A 
BDT31B; C 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) _ VcBo 

Collector-emitter voltage (open base) VCEO 

Emitter-base voltage (open collector) VEBO 

Collector current (d.c.) Ic 

Collector current (peak value) Icm 

Base current (d.c.)} Ip 

Total power dissipation up to Tmp = 25 OC Prot 

Storage temperature T stg —65 to + 150 eC 
Junction temperature Tj max. 150 O¢ 


THERMAL RESISTANCE 
From junction to mounting base Rthj-mb = 3,12 K/W 
From junction to ambient (in free air} Rthj-a = 70 K/W 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 


Ip =0;Vep = 30V ICEO < 

Ip =0;VceE =60V ICEO < 

VBE = 9; VcE = VCEOmax Ices < 
Emitter cut-off current 

ic =0;Vep=5V lEBO < 1 mA 
D.C. current gain * 

Ic= 1A; Veep =4V hee = 25 

c= 3A; Vee=4V hee 10 to 50 
Base-emitter voltage * ** 

Ic=3A;Vep=4V VBE < 1,8 V 
Collector-emitter saturation voltage * 

Ic =3 A; Ip = 0,375 A VCEsat 
Collector-emitter breakdown voltage * 

Ip =O; l¢=30mA V(BR)CEO 
Smalli-signal current transfer ratio 

1c = 0,5 A; Vege = 10 V; f = 1 kHz Ihfel > 20 

Ic = 0,5 A; Voce = 10 V; f= 1 MHz Ihfel > 3 
Turn-off breakdown energy 

L=20 mH; Iicc=1,8A E(BR) > 32 mJ 


* Measured under pulse conditions: ty < 300 us; 6 S 2%. 
** Vee decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors 


BDT31; A 
BDT31B; C 


Switching times 
(between 10% and 90% levels) 
ICon = 1A: IBon = —!Bott = 9,1 A 
Turn-on time 


Turn-off time 


toff typ. { ps 


t 7Z77499.5 a 


Fig. 2 Switching times waveforms. 
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Fig. 3 Switching times test circuit. 
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BDT31; A 
BDT31B; C 
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Fig. 4 Safe Operating ARea; T mp = 25 OC. 


| Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 


(1) Prot max 2nd Poeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon epitaxial base power transistors 
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Fig. 6 Pulse power rating chart. 
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Fig. 7 S.B. voltage multiplying factor at the Iqmax level. 


Fig. 8 S.B. current multiplying factor at the VcEQmax level. 
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BDT31; A 
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BDT32; A 
BDT32B: C 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


P-N-P transistors in a plastic TO-220 envelope. They are intended for use in a wide range of power 
amplifiers and for switching applications. N-P-N complements are BDT31; 31A; 31B; and BDT31C. —_ 


QUICK REFERENCE DATA 


earn rer teint aetna mane seenttings thn entre enn renee Matsa sheen re cannon Sr ES sn rir tne 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector current (d.c.) 


Collector current (peak value) 


Total power dissipation up to Tmpb = 25 PC Prot max. 40 W 
Junction temperature Tj max. 150 oC 
D.C. current gain 
—Ic=1A;—-VcE=4V hFE > 25 
—Ic=3A;—-Vce=4V hFE 10 to 50 


MECHANICAL DATA 
Fig. 1 TO-220AB. 


Collector connected 
to mounting base. 


ad a 0,6 


ei le 24 


2,54 2,54 


a 


See also chapters Mounting Instructions and Accessories. 


7Z265872.4 
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BDT32; A 
BDT32B; C 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value) 

Base current 

Total power dissipation up to Tmp = 25 °C 
Storage temperature 

Junction temperature 


THERMAL RESISTANCE 
from junction to mounting base 


from junction to ambient (in free air) 


CHARACTERISTICS 
Ti 25 OC unless otherwise specified 


Collector cut-off current 
Ip =0;—-Vce=30V 
Ip = 0;-Vcp = 60V 
_ Vep=9;—-Vce=—Vceo 
Emitter cut-off current 
Ic =0;-VeRp=5V 
D.C. current gain * 
—-Ic=1A;-VcE=4V 
-Ic=3A;—-VcE=4V 
Base-emitter voltage * ** 
—-Ic=3A;—-VcE=4V 
Collector-emitter saturation voltage 
—Ic =3A;—Ip =0,375A 


Collector-emitter breakdown voltage * 
lp =0;—-Ic=30mA 
Small signal current transfer ratio 
—le=0,5 A; -Vcg = 10 V; f = 1 KHz 
—Ic =0,5 A; —-Vcg = 10 V; f= 1 MHz 
Turn-off breakdown energy 
L = 20 mH; Icc= 1,22 A 


—-VCBO 

—VCEO 

—VEBO 

—lem 

—Ip 

Prot 

Tj max. 150 OC 

Rth j-mb = 3,12 K/W 

Rth j-a o 70 K/W 
BDT32; A 

—-ICEO < 0,3 mA 

—ICEO < 0,3 mA 

—IcCES < 0,2 mA 

—lEBO < 1 mA 

hFEe > 25 

hFe 10 to 50 

—VpE < 1,8 V 

—-VCEsat < 

—V(BR)CEO? 

Ihfel > 20 

lho > 3 

E(BR) o 15 mJ 


* Measured under pulse conditions: ty < 300 us, 6 < 2%. 
** Vep decreases by about 2,3 mV/K with increasing temperature. 
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BDT32; A 
BDT32B; C 


Silicon epitaxial base power transistors 


Switching times 
(between 10% and 90% levels) 
—!Con = 1A; —!Bon = IBott = 9.1 A 
Turn-on time 
Turn-off time 


ton typ. 03 us 


toff typ. 1 us 
t 72774914 + 


Fig. 2 Switching times waveforms. 


Vcc 
—Vim 30 V 
—Vcc = 20V 
Vea = 3V 
R4 56 QQ 
R2 = 150 2 
0 R3 = 3320 
| | | | R4 20 2 
Vim tp=te < 15ns 
me Pe re | ty = 20 us 
j T = 500 us 
—_—_ >» 
7278130 


Fig. 3 Switching times test circuit. 
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BDT32; A 
BDT32B; C 


7282915.1 


CSS SS 


107! 


1072 


Fig. 4 Safe Operating ARea; Trp < 25 °C. 


| Region of permissible d.c. operation. 
I1 Permissible extension for repetitive pulse operation. 


(1) Prot max and Poeak max lines. 
(2) Second-breakdown limit (independent of temperature). 
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BDT32; A 
BDT32B; C 


Silicon epitaxial base power transistors 
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Fig. 6 Pulse power rating chart. 
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Fig. 8 S.B. current multiplying factor at the -VCcEQmax level. 
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BDT41;A 
BDT41B;C 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


N-P-N silicon transistors in a plastic envelope intended for use in general purpose amplifier and switching 
applications.P-N-P complements are BDT 42; 42A; 42B; and BDT42C. << 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO —max. 
Collector-emitter voltage (open base) VCEO max. 
Collector current (d.c.) Ic max. | 6 A 
Total power dissipation up to Tp = 25 PC Prot max. 65 W 
Junction temperature Tj max. 150 oC 
D.C. current gain 
Ic=S3A;VcEz4V hee 15 to 75 
MECHANICAL DATA Dimensions in mm 
: 10,3 
Fig. 1 TO-220AB. + nox 
Collector connected et ee 
to mounting base. ’ 
2,8 
A 15.8 
max 
2 
fee fs 
1 3,5 max 54 
not tinned - max 
3 13 | i 12,7 
max min 
(2x) 


elileog max (3x) > lx-o6 


—> - wel le 24 
2,54 2,54 
1265872.4 aos 


ca 


See also chapters Mounting Instructions and Accessories. 
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BDT41;A 
BDT41B;C 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDT41 
Collector-base voltage (open emitter) VcBO max. 40 100 V 
Collector-emitter voltage (open base) VCEO max. 40 100 V 
Emitter-base voltage (open collector) VEBO max. 5 V 
Collector current (d.c.) Ic max. 6 A 
Collector current (peak value) lcm max. 10 A 
Base current (d.c.) Ip max. 3 A 
Total power dissipation up to Tmp = 25 °C Prot max. 65 W 
Storage temperature Tstg —65 to+ 150 oC 
Junction temperature Tj max. 150 oC 


THERMAL RESISTANCE 

From junction to mounting base Reni. = 1,92 K/W 
th j-mb 

From junction to ambient in free air Rth j-a = 70 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


lp = 0; Vee = 30 V ICEO < mA 

Ip =O; Vce = 60 V ICEO < mA 

Vee =O; Voce = VCEOmax ICES < mA 
Emitter cut-off current 

lc =O0;VeRp=5V lEBO <i 1 mA 
D.C. current gain* 

Ic = 0,3 A;Veep =4V hee = 30 

lc=S3A;Vep=4V hee 15 to 75 
Base-emitter voltage* * 

Ic =GA;VcE=z4V VBE < 2 V 
Collector-emitter saturation voltage* 

Ic =GA; Ip =O,6A VCEsat < 1,5 V 


Collector-emitter breakdown voltage” 
Ip =O; 1¢ = 30 mA ViBR)CEO > 40 60 | 80 | 100 V 


Small-signal current transfer ratio 


lc = 0,5 A; Voge = 10 V; f= 1 kHz Ihfel = 20 
Transition frequency at f = 1 MHz 
lc=O,5A; Veep =10V fr > 3 MHz 


* Measured under pulse conditions: ty < 300 us, 6 << 2%. 
** Vee decreases by about 2,3 mV/K with increasing temperature. 
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BDT41:A 
BDT41B:C 


Silicon epitaxial base power transistors 


Turn-off breakdown energy with inductive load (Fig. 4) 

—IBoff = 9; lec =2,5A E(BR) > 62,5 mJ 
Switching times 

(between 10% and 90% levels) 
—ICon = 6 A; IBon = —!Botf = 9,6 A 


Turn-on time ton typ. 0,6 us 
Turn-off time toff typ. 1 us 
t 7Z77499.5 mos 
Fig. 2 Switching times waveforms. 
Vec2 Vec1 


—Vim 10 V 

Vcc1 30 V 

Vcc? 16 V Vea 7282925 
-Vep = 4V (1) 

tp=t- = 15ns 

ty = 20 us 

) < 2% 


Fig. 3 Switching times test circuit. 
Adjust V¢c2 so that the input to Mj = 14 V. 


October 1985 419 


BDT41:A 
BDT41B;C 


ks Vim= 12V 
Re =270Q 
=e L = 20mH 
oscilloscope loc = 2,5A 
5 < 1% 
tp = Ims 
ViM— 
0 
tp 
—_— 


oscilloscope 


7289170 


Fig. 4 Test circuit for turn-off breakdown energy. 
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Fig. 5 Power derating curve. 
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BDT41:A 
BDT41B;C 


Silicon epitaxial base power transistors 
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Fig. 6 Safe Operating ARea, Tmp = 25 °C. 


| Region of permissible d.c. operation. | 
Il Permissible extension for repetitive pulse operation. 


(2) Second-breakdown limits (independent of temperature). 
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Fig. 8 D.C. current gain at Voge =4 V; Tj = 25 OC. 
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Fig. 9 S.B. voltage multiplying factor at the cma, level. 
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BDT41;A 
BDT41B;C 


7Z82916.A 


2 
Vee 'V) 
Fig. 11 Typical collector current. 
Voce =4V; Tj = 25 OC. 
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BDT42:A 
BDT42B:;C 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


P-N-P silicon transistors in a plastic envelope intended for use in general output stages of amplifier 
circuits and switching applications. N-P-N complements are BDT41; 41A; 41B; and BDT41C. ee 


QUICK REFERENCE DATA 


Collector-base voltage -VcBO 
Collector-emitter voltage —-VcEO 
Collector current (d.c.) —Ic¢ 
Total power dissipation up to Tmp = 25 PC Prot max. 65 W 
Junction temperature Tj max. 150 OC 
D.C. current gain 

—Ic=3A;—VcE=4V hee 15 to 75 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-220AB. 


Collector connected 
to mounting base 


1 3,5 max 
not tinned 

3 1,3 

max 

(2x) 


> ie 0,6 


el le 2,4 


7265872.4 —— 


See also chapters Mounting Instructions and Accessories. 
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BDT42:A 
BDT42B;C 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


BDT42 

Collector-base voltage (open emitter) —VcBO max 40 100 V 
Collector-emitter voltage (open base) —-VCEO max. 40 100 V 
Emitter-base voltage (open collector) —VEBO max. 5 V 
Collector current (d.c.) —I¢e max. 6 A 
Collector current (peak value) —Icm max. 10 A 
Base current (d.c.) —Ip max. 3 A 
Total power dissipation up to Tmyp=259C = Prot max 65 W 
Storage temperature Tstg —65 to + 150 oC 
Junction temperature Tj max. 150 °C 
THERMAL RESISTANCE 
From junction to mouting base Rth j-mb = 1,92 K/W 
From junction to ambient in free air Rth j-a = 70 K/W 
CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current BDT42;A B;C 

lp = 0; —Vcg = 30 V —ICEO < 0,7 — mA 

lp = 0; -Vcge =60V —-ICEO < — 0,7 mA 

VBE = 0; -VcE = -VCEOmax —ICES RS 0,4 mA 
Emitter cut-off current 

lc =0;-Vep=5V —lEBO < 1 mA 
D.C. current gain* 

—lc = 300 mA; —Vce=4V HEE > 30 

—-Ic=3A;—-VcpE=4V hee 15 to 75 
Base-emitter voltage * * 

—Ic=6A;—Vcp=4V_ —VBE < 2 V 
Collector-emitter saturation voltage* 

—Ic =6A;—Ip=0,6A —VCEsat < 1,5 V 
Collector-emitter breakdown voltage* BD142 A B C 

Ip =0;—Ic = 30 mA -VIBR)CEO > 40 60 80 | 100 V 

\soesarsrenmmmomeme ceasmnenen eem/eonammnmenmananamasnasceas/ 

Transition frequency at f = 1 MHz 

—l¢ = 500 mA; —Vce = 10 V fT > 3 MHz 
Small signal current transfer ratio 

—Ic =0,5A;-Vce=10V;f=1kHz hel > 20 


* Measured under pulse conditions: tp < 300 us; 6 < 2%. 


** Vep decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors 


Turn-off breakdown energy with inductive load (Fig. 4) 
IBoff =9;-Icc =2,5A 

Switching times 
—ICon = 6 A; -!Bon = !Botf = 0,6 A 
turn-on time 


turn-off time 


t 7277491.4 


Fig. 2 Switching times waveforms. 


Vcec2 


Fig. 3 Switching times test circuit. 


Adjust Vcc@ so that the input to M1 = 14 V. 


BDT42:A 
BDT42B;C 


EiBR) > 62,5 mJ 


ton typ. 0,4 us 
toft typ. 0,7 ws 
 —— 
VCCI 


7282926 
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Fig. 4 Test circuit for turn-off breakdown energy. 
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Fig. 5 Power derating curve. 


April 1981 


428 


Silicon epitaxial base power transistors 
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Fig. 6 Safe Operating ARea; Tryp = 25 OC. 


| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(2) Prot max and Poeak max lines. 
(3) Second breakdown limits independent of temperature. 
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Fig. 8 Typical values d.c. current gain. -Vce =4 V; Tj = 25 9C, 
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Fig. 9 Second breakdown voltage multiplying factor at the ICpyax level. 
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Fig. 10 Second breakdown current multiplying factor at the VCEQmax level. 
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BDT51; 53 
BDT55; 57 


SILICON POWER TRANSISTORS 


N-P-N transistors in a TO-220 (SOT-78) plastic envelope, designed for use in mobile equipment. 
P-N-P complements are BDT52, BDT54, BDT56 and BDT58. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 

Collector-emitter voltage (open base) VCEQ = max. 

Emitter-base voltage (open collector) VEBO max. 

Collector current (peak value) ICM max. 25 A 
Total power dissipation up to Tryp = 25 OC Prot max. 90 W 
Junction temperature Tj max. 150 oC 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-220 (SOT-78). 


Collector connected 
to case. max 


ed l--09 max (3x) > lx-0,6 


Zl Bs ee 2,4 
2,54 2,54 


7265872.4 


aa 


See also chapters Mounting instructions and Accessories 
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BDT51: 53 
BDT55: 57 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDT51 
Collector-base voltage, open emitter | VCBO max. 
Collector-emitter voltage, open base VCEO max. 
Emitter-base voltage, open collector VEBO max. 
Collector current (d.c.) Ic max. 15 A 
Collector current, peak value IcM max. 25 A 
Base current (d.c.) Ip max. 1,5 A 
Total power dissipation up to Trp = 25 OC Prot max. 90 W 
Storage temperature T stg —65 to + 150 oC 
Junction temperature Tj max. 150 oC 


THERMAL RESISTANCE 
From junction to mounting base Rthj-mb max. 1,4 K/W 
From junction to ambient Rth j-a max. 70 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off currents 


le = 0; VcB = VcBO max IcBO < 0,5 mA 

le = 0; Vep= 30 V; Tj} = 150°C ICBO < 1 mA 

Ip = 0; Vce = 0.8 VcEO max ICEO < 1 mA 
Emitter cut-off current 

lc =O;Vep=7V lIEBO < 1 mA 


Collector-emitter saturation voltage * 


ic =4,5A; 1g =0,19A . < Vv 
IC=4,5A;1R=0,2A Reed se V 
Ic=7A: 1p =0,2A < Vv 
Ic=7A:1g =0,3A VcEsat < is 
Ic=7A:1g=04A < V 
Ic=10A; Ip =0,4A < V 
Ic = 10A;IRp=O0,5A VCEsat < V 
Ic=10A; 1p =0,6A < Vv 
Base-emitter saturation voltage* 
Ic=10A;1p=04A < Vv 
Ic = 10A;Ip=0,5A VBEsat < V 
Ic=10A;Ip=06A ea Vv 


* Measured under pulse conditions: ty < 300 us; 5 < 2%. 
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Fig. 2 Safe Operating ARea; Trp 


Region of permissible d.c. operation. 


Permissible extension for repetitive pulse operation. 


own limits (independent of temperature). 


(2) Second-breakd 
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AV. 


Fig. 8 Typical d.c. current gain; VcE 


BDT52; 54 
BDT56; 58 


SILICON POWER TRANSISTORS 


P-N-P transistors in a TO-220 (SOT-78) plastic envelope, designed for use in mobile equipment. 
N-P-N complements are BDT51, BDT53, BDT55 and BDT5/7. 


QUICK REFERENCE DATA 


Collector-base voltage, open emitter —-VCBOQ max. 

Collector-emitter voltage, open base -VCEQ max. 

Emitter-base voltage, open collector —-VEBO- max. 

Collector current, peak value —lem max. 25 A 
Total power dissipation up to Trp = 25 PC Prot max. 90 W 
Junction temperature Tj max. 150 oC 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-220 (SOT-78). 


Collector connected <_ 10,3 
to case. ae 
~~ 3.6 << 
Y 
2,8 
4 
2 
’ 
3,5 max 54 
| not os max 
1,3 4 12,7 
max > min 
(2x) | 
| = li_ooras (3x) > l<-0,6 
> + > +24 
2,54 2,54 


7Z265872.4 
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See also chapters Mounting instructions and Accessories 
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BDT52; 54 
BDT56; 58 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDT52 
Collector-base voltage, open emitter —VcBO max. 120 V 
Collector-emitter voltage, open base —-VCEQ max. 120 V 
Emitter-base voltage, open collector —VERBO max. 7 V 
Collector current (d.c.) —I¢e max. 15 A 
Collector current, peak value —lonm max. 25 A 
Base current (d.c.) —Ip max. 1,5 A 
Total power dissipation up to Tmp = 25 °C Prot max. 90 W 
Storage temperature T stg —65 to + 150 oC 
Junction temperature Tj max. 150 oC 


THERMAL RESISTANCE 
From junction to mounting base Rthj-mb max. 1,4 K/W 
From junction to ambient Rthj-a max. 70 K/W 


CHARACTERISTICS 
7 = 26 °C unless otherwise specified 


Collector cut-off currents 


—le = 0; -VcB = VoBO max —lcBo =< 0,5 mA 

Sle = 0; —Vop = 30V; Tj = 150 °C —IcBo < 1 mA 

—lB = 0;-VceE = 0,8 VCEO max —IcEo < 1 mA 
Emitter cut-off current 

—lc=0;-Vep=7V —lEBO < 1 mA 


Collector-emitter saturation voltage* 


~ic = 4,5 A:-Ip =0,19A er Z Vv 
Ic =4,5A;-Ip=0,2A CEsat < V 
—-Ic=7A;-lp=0,2A < V 
~Ic=7A;—lg=0,3A -VcEsat < y 
—-lc=7A;-lp=04A < V 
—Ic=10A;—Ip=0,4A eZ V 
—~Ic=10A;-Ip=0,5A “Verue < V 
—lc=10A;—-lp=0,6A < V 
Base-emitter saturation voltage* 
—Ic = 10A;—lp=0,4A < V 
—Ic = 10A;-Ip=0,5A —VpEsat < V 
—Ic=10A;—Ip=O6A < V 


* Measured under pulse conditions: ty < 300 us; 6 < 2%. 
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Silicon power transistors 
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| Region of permissible d.c. operation. 
il Permissible extension for repetitive pulse operation. 


(1) Prot max and Poeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Fig. 3 Pulse power rating chart. 
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plying factor at the VcEGO max level. 
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voltage; Tj = 25 OC. 
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BDT60;60A 
BDT60B;60C 


SILICON DARLINGTON POWER TRANSISTORS 


P-N-P silicon power transistors in monolithic Darlington circuit for audio output stages and general 
purpose amplifier applications. 
N-P-N complements are BDT61, BDT61A, BDT61B and BDT61C. 


QUICK REFERENCE DATA 


poTeo | A | B | Cc 
Collector-base voltage (open emitter) - —VeBpo max. 60 ar 80 100 | 120 Vv 
Collector-emitter voltage (open base) —VCEQ max. 60 | 80 | 100 | 120 Vv 
Collector current (d.c.) —Ic max. 4 A 
Collector current (peak value) —lIeM oo somax. 6 A 
Total power dissipation up to Tmp = 25 PC Prot max. 50 W 
Junction temperature Tj max. 150 oC 


D.C. current gain 
—Ic =0,5A;—Vefp =3V hee typ. 2200 


MECHANICAL DATA 


, 10,3 
Fig. 1 TO-220AB. ~*~ max ~*” 
Collector connected ~~ 3,6 ~<- ' 1,3 ' 
to mounting base. Sere : 
2,8 59 
h | min 
| 15.8 
max 
! | 
2 re oo 
3,5 max 54 
not “ee 7 pycine 
3 
1,3 | 4 12,7 
max min 
(2x) | 
| lilo max (3x) a l4-0,6 
—P! <- > @2,4 
2,54 2,54 


71265872.4, <-— 


See also chapters tL] 


Mounting instructions 
and Accessories. 
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BDT60;60A 
BDT60B;60C 


Rityp. 6kQ 
R2 typ. 100 22 


7Z66446.2 


Fig. 2 Circuit diagram. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDT60 
Collector-base voltage (open emitter) —VcBO max. 120 V 
Collector-emitter voltage (open base) —VcEQ max. 120 V 
Emitter-base voltage (open collector) —VEBO max. 5 V 
Collector current (d.c.) —lc max. 4 A 
Collector current (peak value) —lcm max. 6 A 
Reverse diode current IR=!lc max. 4 A 
Base current (d.c.) —lp max. 100 mA 
Total power dissipation up to Tmp = 25 OC Prot max. 50 W 
Storage temperature Tstg | —65 to + 150 °C 
Junction temperature * Tj max. 150 OC 
THERMAL RESISTANCE* 
From junction to mounting base Rthj-mb = 2,5 K/W 
From junction to ambient (in free air) Rthj-a = 70 K/W 


* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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BDT60;60A 
BDT60B;60C 


Silicon Darlington power transistors 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified. 


Collector cut-off current 


le = 0; -VcB = —VcBOmax —ICBO < 0,2 mA 

le = 0; -Vcp = —2VcBOmax: Tj = 150 °C —IcBo = 2 mA 

IB = 0; -VcE = —2VCEOmax —ICEO < 1 mA 
Emitter cut-off current 

Ic=0;-VeRp=5V —lEBO < 5 mA 
Forward bias second-breakdown collector current 

—Vcg = 50 V; t = 0,1 s; non-repetitive 

(without heatsink); Tamp = 25 °C —l(sp) > 1A 
D.C. current gain* 

—Ic =0,5A;-Verp=3 V hee typ. 2200 

—lc =1,5A;—-Vcpz3 V hFE > 750 

—Ic= 4A;-Vcep=3 V hFe typ. 650 
Base-emitter voltage 

—Ic=1,5A;-Vep=3 V —VBE < 2,5 V 
Collector-emitter saturation voltage* 

—Ic =1,5 A; —-Ip =6mA —VCEsat < 2,0 V 
Cut-off frequency 

—Ic=1,5.A;—-Vep=3 V fhfe a 25 kHz 
Small-signal current gain at f = 1 MHz 

—Ic=1,5A;—-VcE=a3 V hfe = 10 


* Measured under pulse conditions; tp < 300 ps; 6 << 2%. 
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BDT60;60A 
~ BDT60B;60C 


448 


CHARACTERISTICS (continued) 
Diode, forward voltage 
lF=1,5A 
IF =4A 
Switching times 
(between 10% and 90% levels) 
—ICon = 1,5 A; —lBon = IBotf = 6 MA; —Vec = 30 V 
turn-on time 


turn-off time 


t 7Z77491.4 


7278130 


Fig. 4 Switching times test circuit. 
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Silicon Darlington power transistors 
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Fig. 5 Safe Operating ARea; Trp = 25 OC. 


| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(1) Prot max 2d Poeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Fig. 6 Second-breakdown voltage multiplying factor at the Ic max level. 
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BDT60;60A 


Silicon Darlington power transistors 
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Fig. 10 Pulse power rating chart. 
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Fig. 11 Typical d.c. current gain. -Vcg 
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Fig. 12 Typical values collector-emitter saturation voltage at Tmb 
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BDT61;61A 
BDT61B;61C 


SILICON DARLINGTON POWER TRANSISTORS 


N-P-N silicon power transistors in monolithic Dariington circuit for audio output stages and general 
purpose amplifier applications. 


P-N-P complements are BDT60, 60A, 60B and 60C. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO —max. 
Collector-emitter voltage (open base) VCEOQ max. 
Collector current (d.c.) Ic max. 4 A 
Collector current (peak value) lom max. 6 A 
Total power dissipation up to Tmp = 25 °C Prot max. 50 Ww 
Junction temperature Tj max. 150 oC 
D.C. current gain 
Ic =0,5A;VcE=3 V hFe typ. 2200 
MECHANICAL DATA 
«— 10,3 
Fig. 1 TO-220AB. max 
Collector connected as 1 a } 
to mounting base. 28 
4 
2 

’ 

3,5 max 54 

3 not tinned a 
1,3 | 12,7 
max > min 
(2x) 
3 
re [+08 max (3x) »|leo6 
<< > 2,4 


7265872.4 ~_—— 


See aiso chapters Mounting Instructions and Accessories. 
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BDT61;61A 
BDT61B;61C 


Oe 


7Z2664.45.2 


Fig. 2 Circuit diagram. 


a 


RATINGS 


Ce CHT MENCLCAME (SNORTED cle EORTC FO 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voitage (open base) 


Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value) 

Reverse diode current 

Base current (d.c.) 

Total power dissipation up to Tp, = 25 PC 
Storage temperature 


Junction temperature * 


THERMAL RESISTANCE * 
From junction to mounting base 
From junction to ambient (in free air) 


max. 


R1 typ. 6 kQ 
R2 typ. 100 Q 


B C 


60 100 |} 120 V 
60 100 | 120 V 
= Rn Aes teat 

5 V 
4 A 
6 A 
4 A 

100 mA 

50 W 
—65 to + 150 oC 
150 °C 

2,5 K/W 

70 K/W 


* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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BDT61;61A 
BDT61B;61C 


Silicon Darlington power transistors 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified - 


Collector cut-off current 


le = 0; Vcp = VcBOmax ICBO. S 0,2 mA 

le = 0; VoBp = 2VCBOmax: Tj = 150 °C ICBO < 2 mA 

Ip = 0; Vee = 2VCEOmax IcEO.)—O XS 1 mA 
Emitter cut-off current 

Ic =0;VeRp=5V lEBO < 5 mA 
Forward-bias second-breakdown collector current 

Vege = 50 V; t = 0,1 s; non-repetitive 

(without heatsink); Tamb = 25 OC l(SB) > 1A 
D.C. current gain * 

Ic=O5A;Vepza3V hre typ. 2200 

Ic=15A;Vep=zagV hee > 750 

Ic= 4A; VcEz3V hFe typ. 1500 
Base-emitter voltage * 

Ic=1,5A;VcpEz3V VBE < 2,5 V 
Collector-emitter saturation voltage * 

lc=1,5A;lp=6mA VCEsat “< 2,5 V 
Turn-off breakdown energy with inductive load (Fig. 3) | 

—lBoff = 0; L=5mH; Iec=3,2A EipR) => 25 mJ 
Small-signal current gain at f = 1 MHz 

Ic=1,5A;VcE=3 V hfe = 10 
Cut-off frequency 

lc=1,5A;Vecp=3 V fhfe typ. 25 kHz 

vert. 
oscilloscope 
0.1.0 a 
Vec 
1M 


hor. 
oscilloscope 


7273863 .1 


Fig. 3 Turn-off breakdown energy with inductive load. 


t 
Vim = 12 V; Rg =270Q; 6 = =x 100% = 1%: Icc = 3,2 A. 


* Measured under pulse conditions; tp < 300 us; 6 < 2%. 
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BDT61;61A 
BDT61B;61C 


CHARACTERISTICS (continued) 
Diode, forward voltage 
Ip =1,5A Ve < V 
lr= 4A VE typ. 2,1 V 
Switching times 
(between 10% and 90% levels) 
ICon = 1,5 A; IBon = —!Botf = 6 MA 


turn-on time | ton typ. 0,8 ps 
< 2 ps 
turn-off time torp typ. 4,5 us 
< 8 us 


t 7Z77499.5 


Fig. 4 Switching times waveforms. 


Vim 12 V 

Vec = 30V 

—-Vep= 3V 

R1 = 562 
R2 = 1kQ 

Vie R3 = 680 2 
R4 = 22Q 

tp=te = 15ns 

t = 10 us 

+ ee ty T = 500 us 


—_— 7 —-, 


7278131 


Fig. 5 Switching times test circuit. 
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BDT61;61A 
BDT61B;61C 


Silicon Darlington power transistors 
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Fig. 6 Safe Operating ARea; Tryp = 25 OC. 


| Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 


(2) Second-breakdown limits (independent of temperature). 
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Fig. 7 Second breakdown voltage multiplying factor at the ICmygx level. 
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Fig. 8 Second breakdown current multiplying factor at the VcEQmax 
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Silicon Darlington power transistors 


Fig. 9 Power derating curve. 
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Fig. 11 Pulse power rating chart. 
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Fig. 13 Typical values collector-emitter saturation voltage at Tb 
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Fig. 14 Small signal current gain. I¢ = 1 
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BDT62; 62A 
BDT62B; 62C 


SILICON DARLINGTON POWER TRANSISTORS 


P-N-P epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications. TO-220 plastic envelope. N-P-N complements are BDT63, 
BDT63A, BDT63B and BDT63C. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —Vcpo max. 60 100 | 120 V 
Collector-emitter voltage (open base) —VCEQ max. 60 100 | 120 V 
Collector current (d.c.) —Ic max. 10 A 
Collector current (peak value) 

tp = 0,3 ms; 6 = 10% —lIcM max. 15 A 
Total power dissipation up to Tmp = 25 OC Prot max. 90 Ww 
Junction temperature Tj max. 150 oC 


D.C. current gain 
—Ic =3A;—-Vcpzr3V hFE > 


MECHANICAL DATA 


Fig. 1 TO-220AB. 


Collector connected 
to mounting base. 


> is 0,6 


a <-2,4 


—_ ~<a 
2,54 2,54 


7Z265872.4 * 


See also chapters 
Mounting instructions 
and Accessories. 
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BDT62; 62A 
BDT62B; 62C 


fe ee 


R1 typ. 4kQ 
R2 typ. 60 Q 


7Z66446.2 


Fig. 2 Circuit diagram. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 


Collector current (d.c.) 
Collector current (peak value) 


ty = 0,3 ms; 6 = 10% —lcom max. 15 A 
Base current (d.c.) —Ip max. 250 mA 
Total power dissipation up to Tryp = 25 OC Prot max. 90 W 
Storage temperature T stg —65 to + 150 a 
Junction temperature* Tj max. 150 OC 


THERMAL RESISTANCE* 
From junction to mounting base Rthj-mb = 1,39 K/W 
From junction to ambient (in free air) Rthj-a = 70 K/W 


* Base on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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BDT62; 62A 
BDT62B; 62C 


Silicon Darlington power tru.sistors 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified. 


Collector cut-off current 


IE = 0; -Vcg = —-VCBOmax -lcBo << 0,2 mA 

le = 0; —Vcp = —2VCBOmax: Tj = 150 °C —IcBO < 2 mA 

IB = 0; —VcE = —2VCEOmax -lccEO =< (O,5 mA 
Emitter cut-off current 

lc =0;-Vep=5V —lEBO oe 5 mA 
Forward bias second-breakdown collector current 

—Vcrf = 40 V; t = 0,1 s; non-repetitive 

(without heatsink) 

BDT62 l(SB) > 045 A 

BDT62A, B and C | l(SB) - 1,4 A 
D.C. current gain* 

—Ic=3A;—-VcE=3 V hre > 1000 

—Ic=10A;—-Vcfpza3 V hFe typ. 200 
Base-emitter voltage* 

—Ic =3A;—-Vcp HaSV —VBE < 2,5 V 
Collector-emitter saturation voltage* 

—Ic=3A;—-Ilp=12mA —VCEsat < 2V 

—l¢=8A;—Ip =80mA —VCEsat < 2,0 V 
Cut-off frequency 

—Ic=3A;-Vcfp=z3V the typ. 100 kHz 
Collector capacitance 

—Vcp = 10 V; f= 1 MHz Cob typ. 100 pF 
D.C. current gain ratio of matched 

complementary pairs 

—Ic =3A;—-Vcp a3 V heeq/heeg <= 2,5 
Small-signal current gain at f = 1 MHz 

—Ic=3A;-VcE=z3V Nfe > 10 a 


* Measured under pulse conditions; tp < 300 us; 6 < 2%. 
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BDT62; 62A 
BDT62B; 62C 


CHARACTERISTICS (continued) 


Diode, forward voltage 

IF=3A Ve 
Switching times 

(between 10% and 90% levels) | 

—lCon = 3 A; ~!Bon = !Boff = 12 mA 


turn-on time ton 


turn-off time | loff 


; 7Z77491.4 


Fig. 3 Switching times waveforms. 


7278130 


Fig. 4 Switching times test circuit. 
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< 2V 
typ. 0,5 us 
< 1,5 us 
typ. 2.5 us 
< 5 us 
—Vim = 10 
—Vcc = 10 
+Vpp = 4 
R1 = 56 
R2 = 410 
R3 = 560 
R4 = 3 
tp=tp = 15 
ty = 10 
T 500 
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BDT62; 62A 
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Silicon Darlington power transistors 
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Fig. 5 Power derating curve. 
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BDT62; 62A 
BDT62B; 62C 


—Vog (V) 


Fig. 6 Safe Operating ARea BDT62; Tp = 25 OC. 


| Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 


(2) Second-breakdown limits (independent of temperature). 
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Silicon Darlington power trunsistors 


BDT62; 62A 
BDT62B; 62C 
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Fig. 7 Safe Operating ARea BDT62A; 62B and 62C; Tryp = 25 OC. 


1! Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(2) Second-breakdown limits (independent of temperature). 
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BDT62: 62A 
BDT62B: 62C 
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Fig. 8 Pulse power rating chart. 
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Fig. 9 Typical d.c. current gain at -Vcgp =3 V. ~ 
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Silicon Darlington power transistors 


7282171 


SER rErns 
| 
eee 


NE mea | 


cine 2 oe hee See eR es aes eee 
Ln ie i ee a eee 2) a ee 


me ele Inn 2 ot 
iy Ve iy 


if 


i 


10 


1 


Fig. 10 S.B. voltage multiplying factor at the Ic ma, level. 
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BDT63; 63A 
BDT63B; 63C 


SILICON DARLINGTON POWER TRANSISTORS 


N-P-N epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications; TO-220 plastic envelope. P-N-P complements are BDT62, 
BDT62A; BDT62B and BDT62C. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) | VcBO 
Collector-emitter voltage (open base) VCEO 
Collector current (d.c.) Ic 
Collector current (peak value) 

tp = 0,3 ms; 5 = 10% ICM max. 15 A 
Total power dissipation up to Trp, = 25 OC Prot max. 90 W 
Junction temperature Tj max. 150 1 6 
D.C. current gain 

Ic=3A;VcE=3V hFEe > 1000 


MECHANICAL DATA 
Fig. 1 TO-220AB. ? max — 


Collector connected 
to mounting base. 


2 
| 
3,5 max 
: not tinned | a 
13 | A 12,7 
max > min 
(2x) | 
ri <-0,9max (3x) > l<-o6 


> + wi le 2,4 
2,54 2,54 
See also chapters 7265872.4 “+ 


Mounting instructions 
and Accessories. Eid 
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BDT63; 63A 
BDT63B; 63C 


R1 typ. 8 kQ 
R2 typ. 100 2 


Fig. 2 Circuit diagram. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) VCBO —Mmax. V 
Collector-emitter voltage (open base) VCEQ max. V 
Emitter-base voltage (open collector) VEBO max. V 
Collector current (d.c.) Ic max. A 
Collector current (peak value) 

tp = 0,3 ms; 6 = 10% Icom max. 15 A 
Base current (d.c.) Ip max. 250 mA 
Total power dissipation up to Trp = 25 OC Prot max. 90 Ww 
Storage temperature Tstg —65 to + 150 oC 
Junction temperature* Gj max. 150 OC 
THERMAL RESISTANCE * 
From junction to mounting base Rthj-mb = 1,39 K/W 
From junction to ambient (in free air) Rthj-a = 70 K/W 


* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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BDT63; 63A 
BDT63B; 63C 


Silicon Darlington power transistors 


CHARACTERISTICS 
qj = 25 OC unless otherwise specified. 


Collector cut-off current 


le = 0; VcB = VCBOmax ICBO < 0,2 mA 

le = 0; Veg = 2£VcBOmax: Tj = 150 °C ICBO < 2 mA 

Ip = 90; VcE = 2VCEOmax ICEO a 0,5 mA 
Emitter cut-off current 

Ic =0;Vepz5V lEBO < 5 mA 
Forward-bias second-breakdown collector current 

Vce = 60V; t = 0,1 s; non-repetitive 

(without heatsink) I(SB) > 15 A 
D.C. current gain* 

lc= SA; VecfpzRSV hee > 1000 

lc=10A;VcE=3 V hee typ. 3000 
Base-emitter voltage* 

Ic=3A;Vep=z3 Vv VBE . < 2,5 V 
Collector-emitter saturation voltage* 

Ic =3A;lp=12mMmA VCEsat < 2V 

lc=8A; lp =80mA VCEsat < 2,5 V 
Diode, forward voltage | 

IF=3A VE < 2V 
Turn-off breakdown energy with inductive load (Fig. 6) 

—IBoff =0; L=5 mH E(BR) > 100 mJ 
Small-signal current gain at f= 1 MHz 

IC=3A;VerRHza3V hfe > 10 — 
Cut-off frequency 

IC=3A;VecEHzSV fhfe typ. 50 kHz 
Collector capacitance 

Veg = 10V; f= 1 MHz Cob typ. 100 pF 
D.C. current gain ratio of matched 

complementary pairs 

IC=3A;Vep=z3V heei/heeo < 2,5 


* Measured under pulse conditions; tp < 300 ps; 6 << 2%. 
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BDT63; 63A 
BDT63B; 63C 


CHARACTERISTICS (continued) 


Switching times 
(between 10% and 90% leveis) 
ICon = 3 A; IBon = —!Botf = 12 mA 


turn-on time 


turn-off time 


‘ 72Z77499.5 


Vim— 
SL IL 


— T —» 


7278131 


Fig. 4 Switching times test circuit. 
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ton 


loff 


typ. 1 us 
< 2,5 Us 
typ. 5 ps 
< 10 us 
Vim 10 
Vee = 10 
~-VBB= 4 
R1 = 56 
R2 = 410 
R3 = 560 
R4 = 3 
tr=te = 15 
ty = 10 
T = 500 


Bavnvvnn<<< 


Us 
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Silicon Darlington power traasistors 


7Z67257.1 
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Fig. 6 Turn-off breakdown energy with inductive load. 
t 
Vim = 12 V; Rp = 2702; 5 “= x 100% = 1%; Icc = 6,3 A. 
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BDT63; 63A 
BDT63B; 63C 


7277519,1 
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Fig. 7 Safe Operating ARea; Tp = 25 °C. 


| Region of permissible d.c. operation. 
1! Permissible extension for repetitive pulse operation. 


(2) Second-breakdown limits liadepeudent of temperature). 
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Silicon Darlington power transistors 


BDT63; 63A 
BDT63B; 63C 
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Fig. 8 Pulse power rating chart. 
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Fig. 10 S.B. voltage multiplying factor at the IC max level. 


Fig. 11 S.B. current multiplying factor at VcEG level 
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Fig. 13 Typical base-emitter 
voltage as a function of the 


collector current. 


Fig. 12 Typical collector-emitter saturation voltage. 
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BDT64; 64A 
BDT64B; 64C 


SILICON DARLINGTON POWER TRANSISTORS 


P-N-P epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
purpose amplifier and switching applications. TO-220 plastic envelope. N-P-N complements are BDT65, 


BDT65A, BDT65B and BDT65C. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBo 
Collector-emitter voltage (open base) —-VCEO 
Emitter-base voltage (open collector) —VERBO 
Collector current (peak value) —lom 
Total power dissipation up to Trp = 25 OC Prot 
Junction temperature qj 
D.C. current gain 
—Ic=5A;—Vcp=4V hFEe 
MECHANICAL DATA 
Fig. 1 TO-220AB. 10,3 
max 
Collector connected 
; ~ 3.6 = 
to mounting base. Y 
8 
4 
2 
1 7 Y 
3,5 max 54 
3 not tinned max 
13 A 12,7 
max min 


—> «+ 
2,54 2,54 


cA 


elileog max (3x) 


See also chapters Mounting instructions and Accessories. 


max 125 WwW 
max. 150 oC 
> 1000 
Dimensions in mm 
45 
13> 


> le 0,6 


; 2,4 


7265872.4 
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BDT64; 64A 
BDT64B; 64C 
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7Z66446.2 


Fig. 2 Circuit diagram. R1 typ. 3 kQ; R2 typ. 45 Q. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 


Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Total power dissipation up to Tp = 25 PC 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to mounting base 


October 1979 


max. 
max. 


max. 


max. 
max. 


max. 


max. 


—65 to + 150 OC 
max. 150 oC 


= 1 K/W 


Silicon Darlington power transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified. 


Collector cut-off current 
—VCB = —~VCBOmax: !E = 0 


le =0;-Vcp=-% VCBOmax: Tj = 150 °C 


IB = 0; -VcE = —% VCEOmax 
Emitter cut off current 
lc =0;—-Vep a5 V 
D.C. current gain* 
—Ic=1A;—-VcE=4V 
—-Ic =5A;—-Vcp=4V 
—lq=12A;-Vcp=z4V 
Base-emitter voltage 
—Ic =5A;—-Vcp=4V 
Collector-emitter saturation voltage* 
—lc =5A;—-Ip=20mA 
—lc = 10 A; —Ilp = 100 mA 
Diode, forward voltage 
IF=5A 
IF =12A 
Collector capacitance at f = 1 MHz 
—Vcp=10V; lp =1,=0 
Second breakdown collector current 
_non-repetitive; without heatsink 
—Vcg = 60 V; tp = 0,15 
Switching times (see Figs 3 and 4) 


—!Con = 9 A; —!Bon = !Boff = 20 mA 


—Vcec = 30V 


turn-on time 


turn-off time 


Small-signal current gain 


—lc=5A;—Vcp =3 V; f= 1 MHz 


* Measured under pulse conditions: tp < 300 us; 6 < 2%. 


loff 


BDT64; 64A 


< 0,4 
< 2 
< 1 
< 5 
typ. 1500 
> 1000 
typ 750 
<— 2,5 
< 2 
< 3 
< 2 
typ. 2 
typ. 200 
> 2 
typ. 0,5 
<< 2 
typ. 2,5 
< 5 
> 10 


BDT64B; 64C 


mA 
mA 
mA 


mA 


pF 
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CHARACTERISTICS (continued) 
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Fig. 3 Switching times waveforms. 
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Fig. 4 Switching times test circuit. 
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Silicon Darlington power transistors 
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Fig. 5 Safe Operating ARea; Trp = 25 °C. 


| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(1) Prot max and Poeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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BDT64; 64A 
BDT64B; 64C 
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Fig. 8 Pulse power rating chart. 
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Fig. 9 S.B. voltage multiplying factor at the [Cmax level. 
Fig. 10 S.B. current multiplying factor at the VcEQmax 
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BDT65; 65A 
BDT65B; 65C 


SILICON DARLINGTON POWER TRANSISTORS 


N-P-N epitaxial base transistors in monolithic Darlington circuit for audio Outpul stages and general 
purpose amplifier and switching applications. TO-220 plastic envelope. P-N-P complements are 
BDT64; BDT64A; BDT64B and BDTG64C. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) _ VCBO max. 60 80 | 100 | 120 V 
Collector-emitter voltage (open base) VCEQ Max. 60 80 | 100 | 120 V 
Emitter-base voltage (open collector) VEBO max. 5 5 5 5 V 
Collector current (peak value) lcm max. 20 A 
Total power dissipation up to Trp = 25 OC Prot max. 125 W 
Junction temperature Tj max. 150 OC 
D.C. current gain 

Ilc=5A;Vcp=4V hee > 19000 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-220AB. 


Collector connected 
to mounting base. 


elil-09 max (3x) > le 0,6 


ep! ie 24 


cs - 
2,54 2,54 


see also chapters Mounting instructions and Accessories. 


7265872.4 —— 
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R41 


7Z664.45.2 


Fig. 2 Circuit diagram. R1 typ. 5 kQ; R2 typ. 80 Q. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 


Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Total power dissipation up to Tp, = 25 OC 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to mounting base 


492 October 1979 


VCBO  _—max. 
VCEO max. 
VEBO Max. 
Ic max. 
ICM max. 
IB max. 
Prot max. 
T stg | 

Tj max. 
Rth j-mb = 


500 
125 
—65 to + 150 
150 


K/W 


Silicon Darlington power t. ansistors 


CHARACTERISTICS 
Tj = 25 OC, unless otherwise specified 
Collector cut-off current 
VcB = VCBOmax: !E = © 
VcB = 2VCBOmax: !E = 90; qj = 150 °C 
IB = 0; VceE = 2VCEOmax 
Emitter cut-off current 
lc =0;VeRp=5V 
D.C. current gain* 
lc= 1A;Vcp=4V 
Ic= SA;Vep=4V 
lc=12A; Veep =4V 
Base-emitter voltage 
Ic= SA; Veep =4V 
Collector-emitter saturation voltage* 
Ic= 5A; Ip= 20mA 
lc = 10 A; lp = 100 mA 


Diode, forward voltage 
lp = 5A 


ln =12A 


Collector capacitance at f = 1 MHz 
Vop = 10V; le =!e=0 


Second-breakdown collector current 
non-repetitive; without heatsink 
Voge = 60 V; ty = 0,15 


Turn-off breakdown energy with inductive load; 


—lBott = 9; Icom = 6,3 A 
L = 5 mH (see Fig. 3) 


Switching times (see Figs 4 and 5) 
ICon = 9A; IBon = —lBott = 20 mA 


turn-on time 


turn-off time 


Small-signal current gain 
Ic=5SA; Veep =3 V; f= 1 MHz 


* Measured under pulse conditions ty < 300 us; 6 < 2%. 


ICBO 
ICBO 
ICEO 


IEBO 
hFE 
hEE 
hFE 


VBE 


VCEsat 
VCEsat 


loff 


BDT65; 65A 


< 0,4 
<a 2 
A 1 
ee 5 
typ. 1500 
- 1000 
typ. 1000 
< 2,5 
< 2 
< 

< 2 
typ. 2 
typ. 200 
> 2 
> 100 
typ. 1 
< 2,5 
typ. 6,0 
< 10 
> 10 
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mA 
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vert. 
oscilloscope 


01.0 Ba 
Vec 


Fig. 3 Test circuit for turn-off 
breakdown energy. 

Vim = 12 V; Rp = 270 Q; 

tp = 1 ms; 6 = 1%. 


hor. 
oscilloscope 


72773863 .1 


t 7Z77499.5 


Fig. 4 Switching times waveforms. 
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Fig. 5 Switching times test circuit. 
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Silicon Darlington power transistors 
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Fig. 6 Safe Operating ARea; Tmp = 25 OC. 


| Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 


(2) Second-breakdown limits (independent of temperature). 


October 1979 495 


BDT65; 65A 
BDT65B; 65C 


72767257. 7282331 

[| Pet ft fll mr eae 

aa i oa OO OO 
(ei i a le 
Noe oe iba heise 
aa Ge a dF 
Zee secs eae oe 
ie Bieeie eae 
ace | OOS Gl 2 in 
Poe nae cee 
Sled \SSSS88 2 cl A 
doi neo ane aene 
ae Sos a cs Ga a il 
ae anaes 
“a SG0005 ASSSE8ER 
ID, a 
lial ae 4 Oe 
i eS a 
= Pec 
a 7 Ga 
z Rigi cies 
al motes 
aa SGC Cen 
iid Sac eaea 
1 15 2 25 

Vee 


Fig. 8 Base-emitter voltage as a function of 
collector current. Veg = 3 V; Tamb = 25 OC. 
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Silicon Darlington power traisistors 
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Fig. 10 S.B. voltage multiplying factor at the Icma,x level. 
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Fig. 11 S.B. current multiplying factor at the VcEQmax 
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=3V; Tj = 25 °C. 
7282329 
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Fig. 13 Typical collector-emitter saturation voltages. 


Fig. 12 Typical d.c. current gain as a function of collector current; VcgE 
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BDT85; BDT87 


SILICON POWER TRANSISTORS 


N-P-N epitaxial base transistors ina TO-220 plastic envelope, designed for use in audio output stages 
and general amplifier and switching applications. 


P-N-P complements are BDT82, BDT84, BDT86 and BDT88. 


QUICK REFERENCE DATA 


rr ce RR NN NN Ht eatin Aenean ttn niin phete 


Collector-base voltage (open emitter) VcBO 
Collector-emitter voltage (open base) VCEO 
Emitter-base voltage (open collector) VEBO 
Collector current (peak value) lcm 
Total power dissipation up to 
Tmb = 25 °C Prot max. 125 W 
Junction temperature T; max. 150 OC 


D.C. current gain 
Ic=5A; Vcp=4V hee min. 50 


r 


MECHANICAL DATA <_ 10,3 Dimensions in mm 
Fig. 1 TO-220AB. 


Collector connected 
to case. 


> Ce 0,6 


wel Kt 2,4 


7265872.4 


a 


See also chapters Mounting instructions and Accessories 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) VcBo 
Collector-emitter voltage (open base} VCEO 
Emitter-base voltage (open collector) VEBO 
Collector current (d.c.) Ic 
Collector current (peak value) Icom 
Base current (d.c.) Ip 
Total power dissipation up to 
Storage temperature T stg —65 to + 150 oC 
Junction temperature Tj max. 150 OC 
THERMAL RESISTANCE 
From junction to mounting base Rth j-mb Max. 1 K/W 
From junction to ambient Rthj-a max. 70 K/W 
CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
le = 0; Vep = VCBOmax ICBO. < 1 mA 
VBE = 9; VcE = 0,8 VcBOmax ICES. << 1 mA 
Emitter cut-off current 
lc =0;VeRpz7V lEBO < 1 mA 
D.C. current gain* 
Ic = 50 mA; Veg = 10 V - > 50* 
Ic=5A:VcE=4V re 50* 
Collector-emitter saturation voltage* 
Ic=5A;1p=0,5A < 1 OY ia 
IC=7A;1B=0,7A “CEsat * 
C A B ‘ < 1,6 V 
Base-emitter voltage* 
Ic=5A;Vce=4V VBE = 1,5 V* 
Transition frequency at f = 1 MHz 
lc =0,5A; Vee =10V fy typ. 10 MHz 
Second breakdown collector current 
Vce = 50 V; tp = 100 ms Isp > 2,5 A 


* Measured under pulse conditions: tp S 300 us; 6 < 2%. 
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BDT81; BDT83 
BDT85; BDT87 


Silicon power transistors 


Switching times (see Fig. 2) 


lc = 7A; 1py=—lp2=0,7A ton < 1 ms 
loff S 2 us 
Vim = 14V 
Vec = 35V 
—VpepR = 2,7 V 
R1 = 562 
Viegas R2 = 102 
R3 = 479 
0 | R4 = 47 
top tp=tp = 15ns 
a ty = 10us 
7278131 T _ 500 Us 
Fig. 2 Switching times test circuit. 
7292355 
1 + 7 i T a eas 
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‘ie 
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0 100 200 
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Fig. 3 Power derating curve. 
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Fig. 4 Safe Operating ARea; Tmp = 25 °C; 6 = 0,01. 
| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(1) Prot max 8nd Poeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon power transistors 
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Fig.6 Typical d.c. current gain; Fig. 7 Second-breakdown voltage multi- 
Tamb = 25 °C; Vcg =4 V. plying factor at |Cma, level. 
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Fig. 8 Second-breakdown current multi- Fig. 9 Typical values collector-emitter 
plying factor at the VcEQma, level. saturation voltage. 
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BDT82; BDT84 
BDT86; BDT88 


SILICON POWER TRANSISTORS 


P-N-P epitaxial base transistors in a TO-220 plastic envelope, designed for use in audio Output stages and 
general amplifier and switching applications. 


N-P-N complements are BDT81, BDT83, BDT85 and BDT87. 


QUICK REFERENCE DATA 


BDT82 | BDTS84 | BDT86 | BDTS8 


Collector-base voltage (open emitter) —VcBO max. 60 80 100 120 V 
Collector-emitter voltage (open base) —-VCcEQ max. 60 80 100 120 V 
Emitter-base voltage (open collector) —VEBO Max. 7 7 7 7 V 
Collector current (peak value) --leM max. 20 A 
Total power dissipation up to 

Tmb = 25 PC Prot max. 125 W 
Junction temperature Tj max. 150 OC 


D.C. current gain 
-lc=5A;—Vcp=4V hFe min. 50 


a er SN re nner teeter eet rena A/a A 


MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-220AB. 


Collector connected 
to case. 


> l-06 
el 2,4 


7Z265872.4 


See also chapters Mounting instructions and Accessories 
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BDT82; BDT84 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 


-VcBO max. 


Collector-emitter voltage (open base) —-VcEQ max. 60 120 V 
Emitter-base voltage (open collector) —-VEBOQ max 7 V 
steamers ataamaranamunmnsstaassonnrsstesmanesian/ 

Collector current (d.c.) Ic max. 15 A 
Collector current (peak value) —lIcM max 20 A 
Base current (d.c.) —Ip max. 4 A 
Total power dissipation up to 

Tmb = 25 0C Prot max. 125 W 
Storage temperature Tstg —65 to + 150 ae 
Junction temperature Tj max. 150 oC 
THERMAL RESISTANCE 
From junction to mounting base Rth j-mb max 1 K/W 
From junction to ambient Rthj-a max. 70 K/W 
CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 

—le = 0; -VcB = VCBOmax —lcBo < | mA 

~VBE = 0; -VcE = 0,8 VcBOmax -VcES < | mA 
Emitter cut-off current 

—-lc=0;—-VeER=7V —-lI—FBO < 1 mA 
D.C. current gain* 

—I¢ = 50 mA; —VcE = 10 V ' > 50* 

~Ic=5A;-Vcp=4V- SS 50* 
Collector-emitter saturation voltage* 

—-lc =5A;—Ip=0,5A < 1 v* 

a nae eat —VCEsat * 

Ic=7A;—-1p=0,7A pode 1,6 V 

Base-emitter voltage” 

—Ic=5A;—-Vcp=4V —VBE < 1,5 V* 
Transition frequency at f = 1 MHz 

—lc =0,5A;—-Vefe =10V fy typ. 20 MHz 
Second breakdown collector current 

—Vce=50 Vi ty = 100 ms —Isp P. 2,5 A 


(non-repetitive without heatsink) 


* Measured under pulse conditions: ty < 300 us; 6 < 2%. 
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BDT82; BDT84 
BDT86; BDT88 


Silicon power transistors 


Switching times (see Fig. 2) 


t < 1 ps 
-Ic=7A;—-lp1=!p2=0,7A ee Ze st 
—Vim 14V 
-Vcec = 35V 
Vea = 2,7V 
R1 = 562 
5 R2 = 10 
| | | | R3 =47Q 
Vim — ! R4 = 47 
cea | ty = ts 15 ns 
_ t = 10us 
7278130 7 os 500 Us 
Fig. 2 Switching times test circuit. 
7292355 
: ma 
Prot max 


(%) 


0 100 


Fig. 3 Power derating curve. 
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Fig. 4 Safe Operating ARea; Tryp = 25 °C; 6 = 0,01. 
| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(1) Prot max 2nd Poeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon power transistors 
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SILICON EPITAXIAL BASE POWER TRANSISTORS 


N P.N transistors in a plastic envelope intended for use in audio output stages and general amplifier and 
switching applications. 

P-N-P complements are BDT92, BDT94 and BDT96. 

QUICK REFERENCE DATA 


BDT91 | BOTS | BOT9S 


Collector-base voltage (open emitter) VcBO max. 60 80 100 V 
Collector-emitter voltage (open base) VcEQ max. 60 80 100 V 
Collector current (d.c.) Ic max. 10 A 
Collector current (peak value) lcm max. 20 A 
Total power dissipation up to Tmph = 25 °C Prot max. 90 W 
Junction temperature Tj max.. 150 oC 
D.C. current gain 

Ic= 4A;VcE=4V hFE 20 to 200 

Ic=10A;VcE=4V hFE > 5 
Transition frequency 

Ic = 0,5 A; Veg = 10 V fT > 4 MHz 


Af a aetna Pit een ern fern nee er AY Sn 


MECHANICAL DATA 
Fig. 1 TO-220AB. 


Collector connected 
to mounting base. 


ae 


top view 


2 
| 
3 


ri +-0,9 max (3x) > I-06 


See also chapters | as. gb goa, 
Mounting instructions and Accessories. 2,54 2,54 
7265872.4 od 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


BDT91 


Collector-base voltage (open emitter) VcBo 
Collector-emitter voltage (open base) VCEO 
Emitter-base voltage (open collector) VEBO 

Collector current (d.c.) Ic 

Collector current (peak value) lem 

Base current (d.c.) Ip max. 
Total power dissipation up to Tm = 25 PC Prot max. 
Storage temperature T stg 

Junction temperature Tj max. 


THERMAL RESISTANCE 
From junction to mounting base Rth j-mb 
From junction to ambient (in free air) Rthj-a 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 


le = 0; VcB = VCBOmax ICBO < 

le = 0; Vcp = 2VcBOmax: Tj = 150 oy ICBO < 
_ Ip = 0; VcE = VCEOmax ICEO = 
Emitter cut-off current 

lc=0;VeRp=7V lEBO < 
D.C. current gain (note 1) 

Ic=4A;VcE=4V NFE 

Ic=10A;VcE=4V hfe > 
Base-emitter voltage (notes 1 and 2) 

Ic=4A;VcE=4-V VBE < 
Collector-emitter saturation voltage (note 1) 

lc =10,A;Ip=3,3A VCEsat < 
Transition frequency at f = 1 MHz 

lc = 0,5 A; Vcg = 10 V fT > 
Cut-off frequency | 

Ic =0,5 A; Voge = 10 V thfe > 
Notes 


1. Measured under pulse conditions: ty < 300 us; 6 S 2%. 
2. VBE decreases by about 2,3 mV/K with increasing temperature. 
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BDT93 | BDT95 
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Silicon epitaxial base power cransistors 


Second-breakdown collector current 

Vcg = 60 V; ty = 0,1 S l(SB) > 1,5 A 
Switching times 

(between 10% and 90% levels) 

ICon = 4A; IBon = —!Boff = 9.4 A 


Turn-on time ton a aa ~ 
Turn-off time toff Sa ; . 
t 7Z77499.5 a 
Fig. 2 Switching times waveforms. 
Vim = 46V 
Vcc = 20V 
—Vpp = 3,5V 
R1 = 21022 
R20 = 5622 
Ve R3 = 102 
ve | | | | RA = 5 
0 tp=tp = 15ns 
| ; t = 10yus 
Tite te t = 500 us 


—<—_— T > 
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Fig. 3 Switching times test circuit. 
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Fig. 4 Safe Operating ARea; Tmp = 25 OC. 


| Region of permissible d.c. operation. 
I! Permissible extension for ee pulse operation. 


(2) Second-breakdown limits ( independent of temperature). 
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Silicon epitaxial base power transistors 
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Fig. 5 Power derating curve. 
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Fig. 6 Pulse power rating chart. 
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Fig. 7 S.B. current multiplying factor at the VcEQmax level. 
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Fig. 8 S.B. voltage multiplying factor at the ICmax level. 
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Silicon epitaxial base power transistors 


Fig. 10 Typical collector-emitter saturation voltage. T 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


P-N-P transistors in a plastic envelope intended for use in audio output stages and general amplifier and 
switching applications. 
N-P-N complements are BDT91, BDT93 and BDT95. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBOo max. 80 100 V 
Collector-emitter voltage (open base) —VCEO max. 60 80 100 V 
Collector current (d.c.) —l¢ max. 10 A. 
Collector current (peak value) —lem max. 20 A 
Total power dissipation up to Tryp, = 25 OC Prot max. 90 W 
Junction temperature Tj max. 150 OC 
D.C. current gain 

—Ic=4A;—-Vce=4V hFE 20 to 200 

—Ic=10A;—VcE=4V hee > 5 
Transition frequency 

—lc¢=0,5A;—-Vcg = 10 V aa > 4 MHz 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-220AB. 


CF 


top view 
r ! 
3,5 max 
1 not tinned 
: 3 
3 max 
(2x) 


See also chapters 


o chen. | +||+o6 
Mounting instructions and Accessories. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 
_BDT92 | BDT94 | BDT96 


Collector-base voltage (open emitter) —VcRBO max. 60 80 100 V 
Collector-emitter voltage (open base) —-VCEO max. 60 80 100 V 
Emitter-base voltage (open collector) —VEBO max. 7 V 
Collector current (d.c.) —Ic max. 10 A 
Collector current (peak value) —lcm max. 20 A 
Base current (d.c.) —Ip max. 4 A 
Total power dissipation up to Tmp = 25 OC Prot max. 90 W 
Storage temperature T stg —65 to +150 °C 
Junction temperature Tj max. 150 oC 
THERMAL RESISTANCE 
From junction to mounting base Rthj-mb = 1,4 K/W 
From junction to ambient (in free air) Rth j-a = 70 K/W 
CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 

le = 0; -Vcp = —VcCBOmax -lcBo << 0,1 mA 

le = 0;~Vog=—%VcBomax:1j)= 150°C —-Icpo < ites 

IB = 0; -VcE = -VcEOmax -IccEo =< l mA 
Emitter cut-off current 

ic =0;-Vep=7V —lEBO <— 1 mA 
D.C. current gain (note 1) 

—lc=4A;—-Vcp=4V hee 20 to 200 

-Ie=10A;—-VcE=4V hee eo 5 
Base-emitter voltage (notes 1 and 2) 

—Ic=4A;—-Vcpe=4V —VBE < 1,6 V 
Collector-emitter saturation voltage (note 1) 
Transition frequency at f = 1 MHz 

—Ic = 0,5 A; —-Vcg = 10 V fT > 4 MHz 
Cut-off frequency 

—lc = 0,5 A; -Vcg = 10 V fhfe > 20 kHz 
D.C. current gain ratio of matched pairs 

BDT91/92;—Ic =3 A;—-Vcfp =3V hFe1/nFE, < 25 
Notes 


1. Measured under pulse conditions: ty < 300 us; 6 < 2%. 
2. Vere decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors 


Second-breakdown collector current 
—VcE = 60 Vity =0,1 S —I(SB) > 1,5 A 
Switching times 
(between 10% and 90% levels) 
—lCon = 4A; —lBon = + !Botf =9,4 A 


typ. 0,5 
Turn-on time ton Ba 15 i 
; typ. 1 ys 
Turn-off time toff c 3 us 

t 7Z77491.4 man 
Fig. 2 Switching times waveforms. 
—Vim = 45V 
—Vcc = 20V 
Vep = 3,V 
R1 = 210 Q 
R2 = 560 
R3 = 102 
R4 = 5Q 
0 ty = tf 15 ns 
t = 10 us 
— T—- 
7Z78130 


Fig. 3 Switching times test circuit. 
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7278501.2 


\m 
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Fig. 4 Safe Operating ARea; Tmp = 25 OC. 


Region of permissible d.c. operation. 
1! Permissible extension for ee pulse operation. 


(2) Second-breakdown limits independent of temperature). 
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Silicon epitaxial base power transistors 
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Fig. 6 Pulse power rating chart. 
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Fig. 7 S.B. current multiplying factor at the VcEQmax level. 
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Fig. 8 S.B. voltage multiplying factor at the |cmax 
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Silicon epitaxial base power izansistors 
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BDV64; 64A 
BDV64B; 64C 


SILICON DARLINGTON POWER TRANSISTORS 


P-N-P epitaxial base transistors in monolithic Darlington circuit tor audio output stages and general 
amplifier and switching applications. N-P-N complements are BDV65, 65A, 65B and 65C. 


QUICK REFERENCE DATA 


BDV64 | A B | c 


Collector-base voltage (open emitter) —VcRo max. 60 ; 80 | 100 | 120 V 
Collector-emitter voltage (open base) ~VCEO max. 60 |} 80 | 100 | 120 V 
Collector current (peak value) —lcem max. 20 A 
Total power dissipation up to Tmp = 25 °C Prot max. 125 Ww 
Junction temperature qj max. 150 oC 
D.C. current gain 

-Ic=1A;—Vcp =4V hee typ. 1500 

—-Ic=5A;—-Vcp =4V hee > 1000 
Cut-off frequency 

—Ic=5A;—-Vcp =4V fhe typ. 100 kHz 


MECHANICAL DATA 
Fig. 1 SOT-93. 


Collector connected 
to mounting base. 


Dimensions in mm 


Y 

2,2max_ [| 

es 

dimensions within 
this zone are 
uncontrolled 


See also chapters Mounting 
instructions and Accessories. 
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BDV64; 64A 
BDV64B; 64C 


CIRCUIT DIAGRAM 


Fig. 2. 


R1 typical 5 kQ 
R2 typical 80 &. 


7Z66446.2 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


BDV64 


Collector-base voltage (open emitter) —VcRBO max. 120 V 
Collector-emitter voltage (open base) —-VCEO max. 120 V 
Emitter-base voltage (open collector) —VERO max. V 
Collector current (d.c.) —I¢ max. 12 A 
Collector current (peak value) —len max. 20 A 
Base current (d.c.) —Ip max. 0,5 A 
Total power dissipation up to Trp, = 25 °C Prot max. 125 W 
Storage temperature T stg —65 to + 150 OC 
Junction temperature | Tj max. 150 Oc* 


THERMAL RESISTANCE 


From junction to mounting base Rthj-mb = 1 K/W* 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified. 
Collector cut-off currents 


le = 0; -Vcg = —VCBOmax —ICBO = 400 BA 

l— = 0; —-Vcepg = —A2VCcBOmax: Tj = 150 °C —IcBo < 2 mA 

Ip = 0; -VcE = —2VCEOmax —-ICEO < 1 mA 
Emitter cut-off current 

lc =0;-Vep=5V —lEBO < 5 mA 


* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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BDV64; 64A 
BDV64B; 64C 


Silicon Darlington power transistors 


CHARACTERISTICS 
ae 25 OC unless otherwise specified. 


D.C. current gain* 


—Ic= 1A;-Vcrp=4V hee typ. 1500 

—-Ic= 5A;-Vcp=4V hee > 1000 

—Ic=10A;—-Vcp=4V hee typ. 1000 
Base-emitter voltage* 

—-Ic=5A;—-Vcp=4V —VBE < 2,5 V** 
Collector-emitter saturation voltage* 

—Ie=5A;—-Ip=20mA —VCEsat < 2V 
Collector capacitance at f = 1 MHz 

le =l,=0;-Vep =10V Co typ. 200 pF 
Cut-off frequency 

—Ic=5A;—Vcp =4V fhe typ. 100 kHz 
Diode, forward voltage 

IF =5A VE typ. 1,8 V 

le =12A VE typ. 2V 


Switching times (see also Fig. 4) 
—ICon = 9 A; —l Bon = IBott = 20 MA; Vee = —16 V 


Turn-on time ton typ. 0,5 us 
Fall time tr typ. 1,0 ps 
Turn-off time toff typ. 2,0 us 
ty 7Z77491.4 <— 
|) |< 
00%: psa — —!Bon 
~Ip 
10% k= == 
t 
—— |B off 
90%) oe ICon 
-le 
10% ee ) fet sgl es Pe ey G 
| le >| j<«ty 
ton > t, < 


Fig. 3 Waveforms. 


* Measured under pulse conditions: ty < 300 us; 6 < 2%. 
**—NV pe decreases by about 3,6 mV/K with increasing temperature. 
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BDV64; 64A 
BDV64B; 64C 


—Vim = 16,5 V 

—-Vcc = 16V 

Veep = 65V 

R1 = 56Q 

R2 = 4102 

0 R3 = 560 2Q 

| | | R4 = 3 

Vim— tp=te = 15ns 

lt tp = 10ps 

| T = 500 us 
—_ 7, 


7278130 


Fig. 4 Switching times test circuit. 
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Silicon Darlington power transistors 
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Fig. 5 Safe Operating ARea; Tmb S 25 OC. 


| Region of permissible d.c. operation. 
I| Permissible extension for repetitive pulse operation. 


(1) Prot max and Poeak max lines. 
(2) Second breakdown limits (independent of temperature). 


BDV64; 64A 
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BDV64B; 64C 
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BDV64; 64A 


Fig. 6 Power derating curve. 
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Fig. 7 Pulse power rating chart. 
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Silicon Darlington power tru sistors 
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Fig. 8 S.B. voltage multiplying factor at the —I Cmax level. 
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Fig. 9 S.B. current multiplying factor at the —-VCEQma,x level (100 V). 
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BDV64; 64A 
BDV64B; 64C 
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BDV65; 65A 
BDV65B; 65C 


SILICON DARLINGTON POWER TRANSISTORS 


N-P-N epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications. P-N-P complements are BDV64, 64B and 64C. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter 


Collector-emitter voltage (open base) 


Collector current (peak value) 
Total power dissipation up to Tmp = 25 PC 
Junction temperature 


D.C. current gain 
lc=1A; Veep =4V 
Ic=5A;VcpE=4V 

Cut-off frequency 
Ic=5A; Veep =4V 


MECHANICAL DATA 
Fig. 1 SOT-93. 


Collector connected 
to mounting-base. 


dimensions within 
this zone are 
uncontrolled 


b 

>| By + ol | 
See also chapters Mounting | 0.95 
instructions and Accessories. <«—[1i}+! 


VcBO 

VCEO 

ICM max 
Prot max 
qj max 
hee typ. 
hee > 
fhfe typ 


125 W 
150 oC 
1500 
1000 
70 kHz 


Dimensions in mm 


Low 
| <x?! 
’ 7Z75220.3 = 
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BDV65; 65A 
BDV65B; 65C 


CIRCUIT DIAGRAM 


Fig. 2. 


R1 typical 5 kQ 
R2 typical 80 22. 


7Z66445.2 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


BDV65 


Collector-base voltage (open emitter) VCBO —s max. 120 V 
Collector-emitter voltage (open base) VCEQ = max. 120 V 
Emitter-base voltage (open collector) VEBO max. V 
Collector current (d.c.) Ic max. 12 A 
Collector current (peak value) Icom max. 20 A 
Base current (d.c.) Ip max. 0,5 A 
Total power dissipation up to Tmb = 25 °C Prot max. 125 W 
Storage temperature Tstg 65 to + 150 oC 
Junction temperature Tj max. 150 o¢* 
THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 1 K/W* 
CHARACTERISTICS 
Tj = 25 OC unless otherwise specified. 
Collector cut-off currents 
le = 0; Veg = VcBOmax ICBO. Ol < 400 HA 
le = 0; Veg = 4VCBOmax: Tj = 150 °C ICBO < 2 mA 
IB = 0; VCE = 2VCEOmax ICcEO OS : mA 
Emitter cut-off current 
lc =0;Vep=5V lEBO < 5 mA 


* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken:into account. 
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BDV65; 65A 
BDV65B; 65C 


Silicon Darlington power transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified. 
D.C. current gain* 


Ic= 1A; Veep =4V hre typ. 1500 

Ilc= BA; Vcp=4V hFe > 1000 

Ic =10A;Vcp=4V hee typ. 1750 
Base-emitter voltage* 

Ic=5A;VcE=4V VBE < 2,5 V** 
Collector-emitter saturation voltage* 

Ic =5A;lp=20mA VCEsat < 2V 
Collector capacitance at f = 1 MHz 

le = le =0; Vop = 10V Co typ. 150 pF 
Cut-off frequency 

Ic=5A Vee =4V fhe typ. 70 kHz 
Diode, forward voltage 

IF =5A VE typ. 12 V 

lp =12A Ve typ. 2V 


Switching times (see also Fig. 4) 


Turn-on time ton typ. 1 ps 
Fall time te typ. 3 us 
Turn-off time toff typ. 6 us 
<q 
t 7277499.5 


Fig. 3 Waveforms showing top; ts + tf = tort. 


* Measured under pulse conditions: ty < 300 us; 6 < 2%. 
** VBE decreases by about 3,6 mV/K with increasing temperature. 
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BDV65; 65A 
BDV65B; 65C 
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=| ts 


-_— 7, 


7278131 


Fig. 4 Switching times test circuit. 


Turn-off breakdown energy with inductive load (see also Fig. 5). 


ICon = 6,3 A; —I Bott = 9; tp = 1 ms; T= 100 ms — 
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vert. 


010 


hor. 


Fig. 5 Test circuit; Vz = 12 V; Re = 2702. 


oscilloscope 


oscilloscope 


E(pr) 


7273170 


Vim =16,5V 
Vec = 16V 
VBB —6,5V 
R1 56 02 
R2 = 4100 
R3 == 5602 
R4 = 3 
ty = te 15 ns 
ty = 10ups 
T 500 ps 
> 100 mJ 


BDV65; 65A 
BDV65B; 65C 


Silicon Darlington power transistors 


Fig. 6 Safe Operating ARea; Tryp < 25 OC. 


| Region of permissible d.c. operation. 
Il Permissible extension for repetitive pulse operation. 


(1) Prot max 89d Poeak max lines. 
(2) Second breakdown limits (independent of temperature). 
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Silicon Darlington power transistors BDV65; 65A 
BDV65B; 65C 


7277493.1 


' ARGEti eee a 


S/ 420 ee ee ee ee ee 
ie/ Ae 


ee ase eee ee a ee 
Sees cas mf ee Ht 
a 
pee 
os 
cae ert SH | 
[Fo 02 SN 
| NY aN 4 Baill 
mesh: Neate 
loro TSS 
a 
a A — 
tH SS eee 


sacieg scr a 
p03 co 
ie ee SET = 


0,75 
fiat ey iia 


Ete 2 10= 10 ty (ms| 107 


Hp 


yy 
He 
oe 


Fig. 10 S.B. current multiplying factor at the VcEQma,y level (100 V). 
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BDV65; 65A 
BDV65B; 65C 


7277503 7Z77502 


Lo: r 
Ze 
aa 
wee we 


(A) T | 


ee 


a 
pit fa e\- 


Paaled 
x 


Ree, 
fled ea eles 
ae? eae 


ie ty 
Py 7 


1 1,5 2 


i 
Ea 
Pe = 
BEREAee ee z 
faa 
2 


—_ 
oO 
© 
(2) 
‘@) 


(es CE ae a 2s © ea ee 
2 ee Es) ae AS ee BEBE 
a Ce A Ol 


aes al oe 2 2 ee. ee ee ee eee 
Gans Ge Ge 0 ee. ee ee ee Ee 


CTE ATT 
At 


| | ENYA TTT 
ee 
ES re 


Fig. 13 Typical values; Vcg =4 V. 
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BDV66A; B 
BDV66C; D 


DARLINGTON POWER TRANSISTORS 


PN P epitaxial base Dartington transistors for audiv ouipul stages and generai amplifier and switching 
applications. N-P-N complements are BDV67A; B; C and D. Matched complementary pairs can be 
supplied. 


QUICK REFERENCE DATA 


BDV66A | B | Cc D 


Collector-base voltage (open emitter) —-VcCBOQ max. 100 120 | 140 160 V 
Collector-emitter voltage (open base) —-VCEQ max. 80 | 100 | 120 | 150 V 
Collector current (peak value) —lIeyj max. 20 A 
Total power dissipation up to Tryp = 25 OC Prot max, 175 W aS 
Junction temperature Tj max. 150 OC 
D.C. current gain 

—Ic= 1A;-VcF=z3 V hee typ. 3000 

—Ic =10A;—VeFp=z3V hee > 1000 
Cut-off frequency 

—Ic=5A;-Vepz3 Vv fhte typ. 60 KHz 


MECHANICAL DATA 
Fig. 1 SOT-93. 


Collector connected 
to mounting base. 


Dimensions in mm 


dimensions within 
this zone are 
uncontrolled 


See also chapters Mounting 
instructions and Accessories. 
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BDV66A: B 
BDV66C; D 


CIRCUIT DIAGRAM 


[eee ee eee ae 


Fig. 2. 


R1 typical 3 kQ 
R2 typical 80 Q2 


7Z66446.2 


e 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BDV66A 
Collector-base voltage (open emitter) —VCBOQ. max. 100 
Collector-emitter voltage (open base) —-VCEQ Max. 80 
Emitter-base voltage (open collector) —VEBQ max. 5 
Collector current (d.c.) —Ic max. 16 A 
Collector current (peak value) —Icm max. 20 A 
Base current (d.c.) —Ip max. 0,5 A 
—* Total power dissipation up to Tmp = 25 OC Prot _ max. 175 Ww 
Storage temperature Tstg —65 to + 150 oC 
Junction temperature* Tj max. 150 OC 
THERMAL RESISTANCE 
From junction to mounting base* Rth j-mb = 0,625 K/W 
CHARACTERISTICS 
Tj = 25 OC unless otherwise specified. 
Collector cut-off currents 
ero Yea“Yepomm noe S22 S : = 
Ip=0:-Vce=—/VCEOmax -Iceo < 3 mA 
Emitter cut-off current 
lc =0;-Vep=5V —l—EBo < 5 mA 


544 


* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 


July 1985 


Darlington power transistors 


D.C. current gain* 
—Ic= 1A;—-Vcpz3 V 
—Ic =10A;—Vce=z3V 
—Ic = 16A;—-VcFEHza3V 
Base-emitter voltage” * 
—-Ic=10A;—-Vcfp=a3 V 
Collector-emitter saturation voltage 
—Ic¢ = 10A;—-Ip =40mA 
Collector capacitance at f = 1 MHz 
le = |l~p= 0; —Vcp = 10 V 
Cut-off frequency 
—Ic=5A;—-VefpHza3 V 
Diode, forward voltage 
IF =10A 
D.C. current gain ratio of matched 
complementary pairs 
—Ic = 10A;—Vcp=3V 


omall-signal current gain 


* 


—Ice=5A;—Vcp =3 V; f = 1 MHz 


Switching times 


—ICon = 10 A; —IBon = IBoff = 40 MA; Vec = -12 V 


Turn-on time 


Turn-off time 


* 


Measured under pulse conditions: ty < 300 us; 8 < 2%. 


hret/hre2 


hfe 


loff 


** —Vepe decreases by about 3,6 mV/K with increasing temperature. 


typ. 
typ. 


BDV66A; B 
BDV66C; D 


3000 
1000 
1000 


2,5 V 


2V 


300 pF 


60 kHz 


3.V 


2,5 


40 


1 us 
3,5 ps 


October 1985 545 


BDV66A; B 
BDV66C; D 


72Z88057.1 
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Fig. 3 Safe Operating ARea; Tryp < 25 PC. 


| Region of permissible d.c. operation. 
li Permissible extension for repetitive pulse operation. 
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(1) Ptot max tine. 
(2) Second breakdown limits (independent of temperature). 
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BDV67A; B 
BDV67C; D 


DARLINGTON POWER TRANSISTORS 


N-P-N epitaxial base Darlington transistors for audio output stages and general amplifier and switching 
applications. P-N-P complements are BDV66A, B, C and D. Matched complementary pairs can be 


supplied. 


QUICK REFERENCE DATA 


BDV67A B 
Collector-base voltage (open emitter) VCBO _—max. 100 | 120 
Collector-emitter voltage (open base) VCEQ max. 80 {| 100 
Collector current (peak value) ICM max. 
Total power dissipation up to Tmyp, = 25 OC Prot max. 
Junction temperature qj max 
D.C. current gain 
lc= 1A;Veep=z3V hee typ. 3000 
Ic =10A;VecfpHza3V hee > 1000 
Cut-off frequency 
Ic=5AVeE HSV Thte typ. 60 kHz 
MECHANICAL DATA «62 __, Dimensions in mm 
Fig. -- SOT-93. 
Collector connected 
to mounting-base. 
4,4 
we 
2,2max_ [| 
dimensions within 0.5 
this zone are min si 
uncontrolled 
b e |, | 
> Gale ol 
See also chapters Mounting | 0,95 
instructions and Accessories. <—[ii}-+! 
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BDV67A; B 
BDV67C; D 


CIRCUIT DIAGRAM 


Fig. 2. 


R1 typical 3 kQ 
R2 typical 80 Q 


Eee eeeeresmeiesreesy: Somaya 


7Z66445.2 


e 
RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BDV67A B 

Collector-base voltage (open emitter) VcBo max. 100 ; 120 
Collector-emitter voltage (open base) VCEO max. 80 | 100 
Emitter-base voltage (open collector) VEBO max. 5 5 
Collector current (d.c.) Ic max. 16 A 
Collector current (peak value) lcm max. 20 A 
Base current (d.c.) Ip max. 0,5 A 
Total power dissipation up to Tryp, = 25°C Prot max. 200 W 
Storage temperature Tstg —65 to + 150 oC 
Junction temperature* qj max. 150 9C 
THERMAL RESISTANCE* 
From junction to mounting base Rthj-mb = 0,625 K/W 
CHARACTERISTICS 
Tj = 25 °C unless otherwise specified. 
Collector cut-off currents 

le = 0; Veg = VcBomax ICBO < t mA 

le = 0; Vop = 2VcBoOmax: 47 = 150°C IcBo < 4 mA 

Ig = 0; Vce = 2VCEOmax ICEO = 3 mA 
Emitter cut-off current 

Ic =0;Vep=5V lEBO < 5 mA 


* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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BDV67A; B 
BDV67C; D 


Darlington power transistors 


D.C. current gain* 


Ic= 1A;VcE=z3V hee typ. 3000 

Ic =10A;Vcp=a3V hfe = 1000 

Ic =16A;Vefp=3V hFe typ. 1000 
Base-emitter voltage* * 

lc =10A;Vecfp=z3V VBE a 2,5 V 
Collector-emitter saturation voltage* 

Ic = 10 A; lp = 40 mA VCEsat es 2 V 
Collector capacitance at f = 1 MHz 

le = 1g =0; Vep=10V Co typ. 300 pF 
Cut-off frequency 

Ic=5A;VcE=zSV fhfe typ. 60 kHz 
Diode, forward voltage 

le =10A Ve < af 


D.C. current gain ratio of matched 
complementary pairs 


Ic =10A; Veep =3 V heeq/heeo << 2,5 
Small-signal current gain 

Ic=5A; Veep =3 V; f= 1 MHz hfe typ. 40 
Turn-off breakdown energy with inductive load (see also Fig. 3). 
ICon = 6,3 A; —lBoff = 0; tp = 1 ms; T = 100 ms E(BR) > 150 mJ 


Switching times 
ICon = 19 A; IBon = —!Boff = 40 MA; Veg = 12 V 
Turn-on time ton typ. 1 ys 


Turn-off time tott typ. 3,5 ws 


vert. 
oscilloscope 


0,10 Ad 
Vec 


hor. 
oscilloscope 


lt le- | 
p 
+T 


7273863 .1 


Fig. 3 Test circuit; Vz = 12 V; Rp = 270 &2. 


* Measured under pulse conditions: ty < 300 us; 6 << 2%. 
** Vee decreases by about 3,6 mV/K with increasing temperature. 
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BDV67A; B 
BDV67C; D 


7Z88058 
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Fig. 4 Safe Operating ARea; Tmp < 25 °C. 


| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(2) Second breakdown limits (independent of temperature). 
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SILICON EPITAXIAL BASE POWER TRANSISTORS 


N-P-N epitaxial base power transistors in the plastic SOT -93 envelope. These transistors are intended 
for use in audio output stages and general amplifier and switching applications. 


P-N-P complements are BDV92, BDV94 and BDV96. 


QUICK REFERENCE DATA 


BDV91 | BDV93 | BDV95 


Collector-base voltage (open emitter) VCBO max. 
Collector-emitter voltage (open base) VCEQ max. 
Collector current (peak value) ICM max. 
Total power dissipation up to Tmp = 25 OC Prot max. 100 W 
Junction temperature Tj max. 150 oC 
D.C. current gain 

Ic=4A;VcE=4V hee > 20 
Transition frequency 

Ic = 0,5 A; Vef = 10 V fy > 3 . MHz 
MECHANICAL DATA 15,2 Dimensions in mm 


Fig. 1 SOT-93 . 


Collector connected 
to mounting base. 


dimensions within 


0,5 
this zone are min bite 
uncontrolled 
i 


+ Bgl ll ppsm 
See chapters Mounting 5 
instructions SOT-93 and 
Accessories. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Emitter current (d.c.) 

Total power dissipation up to Typ, = 25 PC 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to mounting base 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off currents 
le = 0; VcB = VCBO max 
le = 0; Vop = 2VcBO max: Tj = 150 OC 
IB = 0; VcE = VCEO max 
Emitter cut-off current 
lc =0;Vepz7V 
D.C. current gain 
Ic=4A;VcE=4V 
Ic=10A; Veep =4V 
Collector-emitter saturation voltage 
Ic=4A; lp=04A 
Ic=10A;Ip=3,3A 
Base-emitter saturation voltage 
Ic=4A; Ip=04A 
Base-emitter voltage 
Ic=4A;Vce=4V 
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BDV93 | BDV95 


max. 


VV ANA 


ix 


100 
-—65 to +150 
150 


1,25 


mA 
mA 
mA 


mA 


Silicon epitaxial base powe. transistors 


CHARACTERISTICS (continued) 


Transition frequency 
lc = 0,5 A; Veg = 10 V fT = 3 MHz 
Switching times (between 10% and 90% Jevels) 
ICon = 4A; Bon = —!Boff = 0,4 Ai Veg = 30 V 
Turn-on time ton typ. 0,5 ws 
Turn-off time toff typ. 2,0 us 
Fall time te typ. 0,7 us 


t 7277499.5 <— 


Fig. 2 Switching times waveforms. 


VIM 55 V 
Vecq = 30 V 
-Vpep = 7 VV 
R1 = 150 2 
R2 = 60 2 
R3 = 20 2 
Vim — R4 = 7,5 Q 
ty = tf 15 ns 
0 t = 10 BS 
| t f = 500 us 
>_> —<— p 
—_—_ |, 
7278131 


Fig. 3 Switching times test circuit. 
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Fig. 4 Safe Operating ARea; Tmpb = 25 °C. 


| Region of permissible d.c. operation. 
I] Permissible extension for repetitive pulse operation. 


(1) Prot max 20d Poeak max lines. 
(2) Second breakdown limits independent of temperature. 
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Silicon epitaxial base power transistors 
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Fig. 8 Second-breakdown current multiplying factor at the VcEQmax 
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Fig. 7 Second-breakdown voltage multiplying factor at the I¢max level. 
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SILICON EPITAXIAL BASE POWER TRANSISTORS 


PN P epitaxia! base power transistors in the plastic SOT-93 anvelope. These transistors are intended 
for use in audio output stages and general amplifier and switching applications. 
N-P-N complements are BDV91, BDV93 and BDV95. 


QUICK REFERENCE DATA 


BDV92 | BDV94 | BDV96 


Collector-base voltage (open emitter) —VcBOQ Max. 60 80 100 V 
Collector-emitter voltage (open base) -VCEQ max. 60 80 100 V 
Collector current (peak value) —lIeny max. 20 A 
Total power dissipation up to Tp = 25 OC Prot max. 100 Ww 
Junction temperature Tj max. 150 OC 
D.C. current gain 

—Ic=4A;—-Vcp=4V hee > 20 
Transition frequency 

—Ic=0,5 A; —Vcef = 10V fr > 4 MHz 


eee nner titer Ns A he A ee A 4 ene eaten tn reer te nn 


MECHANICAL DATA 
Fig. 1 SOT-93. 


Collector connect 
to mounting base 


dimensions within | 
this zone are 
uncontrolled 


See chapters Mounting instructions 
SOT-93 and Accessories. 


October 1985 557 


558 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


BDV92 ; BDV94 | BDV96 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Emitter current (d.c.) 

Total power dissipation up to Tmp = 25 9C 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified. 
Collector cut-off currents 
le = 0; -VcB = —VcBOmax 
IB = 0; -VcE = —-VCEO max 
Emitter cut-off current 
Ic =0;-VeEB=7V 
D.C. current gain 
—-lc=4A;—-Vcp=4V 
—Ic = 10A;—-VcpE=4V 
Collector-emitter saturation voltage 
-Ic=4A;—-Ip=04A 
—Ie = 10A;—-Ip=3,3A 
Base-emitter saturation voltage 
—-Ic=4A;—-Ip=O04A 
Base-emitter voltage 
—Ic=4A;—-VcE=4V 
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~—-VcBO max. 
—-VCEQ max. 
—VEBO max. 
—l¢e max. 
—lem max. 
—lp max. 
—IE max. 
Prot max 
T stg 
Tj max. 
Rth j-mb 
—IcBo < 
“ICBO: “= 
-lcEO < 
—l—EBoO < 
hee > 
hee P 
—VCEsat < 
—VCEsat < 
—VBEsat < 
—VBE < 


14 

100 
—65 to +150 

150 


1,25 


=rrprerpreyee<«c<c<cc 


oO Oo 
aq oO 


mA 
mA 
mA 


mA 


Silicon epitaxial base power transistors 


CHARACTERISTICS (continued) 


Transition frequency 
—Ic = 0,5 A; -Veg = 10 V fT > 4 MHz 


Switching times (between 10% and 90% levels) 
—ICon = 4 A; —lBon = !Botf = 0.4 A: -Vec = 30 V 


Turn-on time ton typ. OS us 
Turn-off time toff typ. O,7 us 
Fall time tr typ. 0,3 us 
t 72774914 = 
Pe 
90% -}---|-- >>> —— ~lBon 
“i 
10% === 
t 
~~ |B off 
90% ai a re 'Con 
=1¢ 
10% ie amy ore y Rete see Ses paren ea 
az, 7 
>| we} jw 
ton Be eae 


Fig. 2 Switching times waveforms. 


—Vim 55 V 
-Vec 30 V 
Ven. = 7 MV 
R1 = 150 Q 
R2 = 60 9 
R3 = 202 
R4 = 7,52 
ty = te 15 ns 
ty = 10 us 
T = 500 us 
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Fig. 3 Switching times test circuit. 
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Fig. 4 Safe Operating ARea; Tab = 25 OC. 


| Region of permissible d.c. operation. 
I! Permissible extension for eave pulse operation. 


(2) Second breakdown limits jndedendent of temperature. 
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Silicon epitaxial base power transistors 


4V; 1) = 25 OC; 


Fig. 5 -Vce 
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Fig. 7 Second-breakdown voltage multiplying factor at the IC ax level. 
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SILICON PLANAR EPITAXIAL POWER TRANSISTORS 


N-P-N medium-power transistors in SOT-32 plastic envelopes specially intended for use in professional 
equipment (i.e. telecommunication). The high degree of reliability has been achieved by using process 
steps and materials which have been proved to be highly reliable. 


Features of this product: © unimetal (gold-to-gold) ultrasonic wire bounding; 
@ gold silicon eutectic chip bond; 
@ glass-passivated chip; 
@ silicone plastic 


P-N-P complements are BDW56, BDW58 and BDW60. 


QUICK REFERENCE DATA 


BDW55 | BDW57 | BDW59 


Collector-base voltage (open emitter) VCBO 
Collector-emitter voltage (Rpg = 1 kQ) VCER 
Collector-emitter voltage (open base) VCEO 
Collector current (peak value) Icom 
Total power dissipation 
up to Tmph = 95 PC Prot max. 8 W 
Junction temperature Tj max. 175 oC 


D.C. current gain 
Ic = 150 mA; VcE=z2v hee > 40 to 250 


Transition frequency 


Ic = 50 mA; VcE=5V fT typ. 250 MHz 


MECHANICAL DATA 
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MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-126 (SOT-32). 


Collector connected 
to metal part of 


mounting surface. ~ 7,8 max * 


(1) Within this region 
the cross-section 
of the leads is 
uncontrolled. 


‘2 a 


See also chapters Mounting Instructions and Accessories. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134). 


BDW55 | BDW57 | BDW59 


Collector-base voltage (open emitter) VCBO max. 
Collector-emitter voltage (Rpg = 1 kQ) VCER = max. 
Collector-emitter voltage (open base) VCEQ max. 
Emitter-base voltage (open collector) VEBO max. 
Collector current (d.c.) Ic max. 
Collector current (peak value) lcm max. 
Total power dissipation 
Up tO Tmph = 95 PC Prot max. 8 W 
Storage ternperature Tstg ~65 to +175 oC 
Junction temperature Tj max. 175 oC 


THERMAL RESISTANCE 


From junction to ambient 
in free air Rthj-a = 100 K/W 


From junction to mounting base Rthj-mb = 10 K/W 
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Silicon planar epitaxial powe;x transistors 


CHARACTERISTICS 
T= 25 ©C unless otherwise specified. 


Collector cut-off current 


le = 0; VcB = VCBOmax ICBO) OS 100 nA 

le = 0; Veg = 30, 45, 70 V (resp.); Tj = 150 °C ICBO < 10 uA 
Emitter cut-off current 

Ic= 0; VEB=5V lEBO a 10 wA 
Base-emitter voltage 

Ic = 500 mA; Vee =2V VBE < 1 V 
Collector-emitter saturation voltage 

[¢ = 500 mA; Ip = 50 mA VCEsat < 0,5 V 
D.C. current gain 

Ic =5mA;VcE=z2VvV hee > 25 

Ic = 150 mA; Vez =2V hee 40 to 250 

Ic = 500 mA; Vcf=2V hee > 25 
Transition frequency at f = 35 MHz 

Ic =50mA; Vcp=5V fy typ. 250 MHz 
Switching times (see also Figs 2 and 3) 

ICon = 150 MA; IBon = —! Bott = 15 MA; 

Vec = 10,2 V 

Turn-on delay time tq typ. 30 ns 

Turn-on rise time ty typ. 30 ns 

Turn-off storage time ts typ. 500 ns 
-’ Turn-off fall time tr typ. 80 ns 


March 1981 565 


566 


CHARACTERISTICS (continued) 


*Vcc 
10,.2V 


Equipment 


10% 


10% 


90% 


10% 


A= —4,3V 
B=+7,1V 


Fig. 2 Test circuit for measuring switching times. 
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Fig. 3 Switching times waveforms. 


pulse generator; rise time = 1 ns. 
double-beam or dual-trace oscilloscope; rise time < 5 ns. 
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Silicon planar epitaxial power transistors 
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Fig. 4 Safe Operating ARea. 


| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(1) Prot max and Prot peak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Fig. 5 Safe Operating ARea. 


| Region of permissible d.c. operation. 
I} Permissible extension for repetitive pulse operation. 
li! Repetitive pulse operation in this region is permissible, 
provided Reg <1 kQQ. 


(1) Prot max and Prot peak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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BDW55 
BDW57 
BDW59 
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B. voltage multiplying factor at the lCmax level 
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Silicon planar epitaxial power transistors 


| S.B. current nila factor at the TP level oH V) 7 feos? 
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S.B. current aanlticlvine factor at the Vcegma, level (80 V) Sail 
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Silicon planar epitaxial power transistors BDW57 


BDW59 


7272889 7Z72439 


oot oo 
. COCO 
Fo) 


ie a 5 V | 


Hb 
) 300 TTT 
a r | maa 
a 
a 
rq 
| 200 
[ 
Hl 
rT 
f 
ii 
a | 100 | — 
Hi 
Si See eee 
Se Set akeee 
| Bae aac 
Sobol 0| cee 
: 102 Ic (mA) 
Fig. 15 
15 7272890 
gE 
Vere La 
vias ella 
a 
moe 


ae \\enee 


O 

oi 
PEE NE 

RESSe REE ee 


March 1981 573 


SILICON PLANAR EPITAXIAL POWER TRANSISTORS 


P-N-P medium-nower transistors in SOT-32 plastic envelopes specially intended fcr use in professional 
equipment (i.e. telecommunication). The high degree of reliability has been achieved by using process 
steps and materials which have been proved to be highly reliable. 


Features of this product: © unimetal (gold-to-gold) ultrasonic wire bounding; 
® gold silicon eutectic chip bond; 
® glass-passivated chip; 
® silicone plastic. 


N-P-N complements are BDW55, BDW57 and BDW59. 


QUICK REFERENCE DATA 


BDW56 BDW58 BDW60 

Collector-base voltage (open emitter) —VcRO max. 45 60 ~ 100 V 
Collector-emitter voltage (Reg = 1 kX) —VCER max. 45 60 100 V 
Collector-emitter voltage (open base) —VCEO max. 45 60 80 V 
Collector current (peak value) —lcom max. 1,5 A 
Total power dissipation 

up to Tmp = 95 SC Prot max. 8 W 
Junction temperature Tj max. 175 oc 
D.C. current gain 

—Ie = 150 mA; ~Vce =2V hee > AO te 250 
Transition frequency 

-lIe = 50mA;-Vcp=5V tr typ. 75 MHz 


MECHANICAL DATA 
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MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-126 (SOT-32). 
Collector connected 


to metal part of | 
mounting surface. 3,75 


7Z59324.2 


(1) Within this region the cross-section of the leads is uncontrolled. 


See also chapters Mounting Instructions and Accessories. 


RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) —VcBO 
Collector-emitter voltage (RpE = 1 kQ2) —VCER 
Collector-emitter voltage (open base) —-VCEO 
Emitter-base voltage (open collector) —VERO 
Collector current (d.c.) —I¢c 
Collector current (peak value) —lem 
Total power dissipation 
Up to Tmpb = 95 PC Prot max. 8 W 
Storage temperature Tstg -65 to +175 oC 
Junction temperature Tj max. 175 oC 


THERMAL RESISTANCE 
From junction to ambient in free air Rth j-a = 100 K/W 
From junction to mounting base Rthj-mb = 10 K/W 
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Silicon planar epitaxial power transistors 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified. 


Collector cut-off current 
le = 0; —-VcB = —-VcBOmax 


le = 0; —VcB = 30, 45, 70 V (resp.); T) = 150 °C 


Emitter cut-off current 
ic =0;-Vep=5V 
Base-emitter voltage 
—Ic = 500 mA; —VcE=2V 
Collector-emitter saturation voltage 
—l¢ = 500 mA; —Ip = 50 mA 
D.C. current gain 
—-Icq=5mA;—-VceE=2V 
—lce = 150 mA; -Vce=2V 
—Ic¢ = 500 mA; —Vcfr=2V 
Transition frequency at f = 35 MHz; 
—lce = 50mA;—-Vce=5V 
Switching times (see also Figs 2 and 3) 
—ICon = 150 MA; —l Bon = IBoft = 15 MA; 
—-Vcc = 10,2 V 
Turn-on delay time 
Turn-on rise time 
Turn-off storage time 
Turn-off fall time 


—ICBO 
—IcBo 


—lEBO 


—VBE 


—VCEsat 


< 100 
= 10 
< 10 
= 1 
< 0,5 
2 25 
40 to 250 
Po 25 
typ. 75 
typ. 30 
typ. 40 
typ. 500 
typ. 80 
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BDW56 
BDW58 
BDW60 


CHARACTERISTICS (continued) 


Equipment 


“Vec 
10,2V 


+11,1V 
0 | | 56 Q 


7Z77246 


Fig. 2 Test circuit for measuring switching times. 
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input B 


10% 
10% 


90% 


10% 


Fig. 3 Switching time waveforms. 


pulse generator; rise time = 1 ns. 
double-beam or dual-trace oscilloscope; rise time < 5 ns. 
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Silicon planar epitaxial 


power transistors 
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Fig. 4 Safe Operating ARea. 
| Region of permissible d.c. operation 
Ii Permissible extension for repetitive pulse operation 


(1) Prot max and Prot peak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Fig. 5 Safe Operating ARea. 


| Region of permissible d.c. operation 
If Permissible extension for repetitive pulse operation 
[11 Repetitive pulse operation in this region is permissible 
provided Rep <1 kQ | 


(1) Prot max and Prot peak max lines 
(2) Second-breakdown limits (independent of temperature). 
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SILICON PLANAR EPITAXIAL POWER TRANSISTORS 


N-P-N transistors in TQ-126 piastic envelopes intended tor high currer 


inverters, and switching regulator circuits. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO 
Collector-emitter voltage (open base) VCEO 
Collector current (peak value) icm 
Total power dissipation 

up to Tmb = 75 °C Prot 
D.C. current gain 

Ic =0,5A; Vee = 10V hee 
Collector-emitter saturation voltage 

Ic=5A;ip=O5A VCEsat 
Turn-off time 

Icon = 5 A; IBon = —!Botf = 0.5 A loff 


MECHANICAL DATA 
Fig. 1 TO-126 (SOT-32) 


Collector connected 
to the metal part of 
the mounting surface 


max. 


(1) Within this region the cross-section of the leads is uncontrolled. 


See also chapters Mounting instructions and Accessories. 


mr 
th 


switching applications, e.g. 


BDX35 | BDX36 | BDX37 


100 120 120 V 
60 60 80 V 
10 10 10 A 
15 15 15 W 
45 A5 45 
0,9 0,7 09 V 

350 350 350 ns 


Dimensions in mm 


~ 7,8 max *] 


March 1979 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages BDX35 | BDX36 | BDX37 


Collector-base voltage (open emitter) VCBO max. 100 
Collector-emitter voltage (Vee = 0) VCES max. 100 
Collector-emitter voltage (open base) VCEO max. 60 
Emitter-base voitage (open collector) | VEBO max. 5 V 
Collector current (d.c.) Ic max. 5 A 
Collector current (peak value) IcmM max. 10 A 
Base current (d.c.) Ip max. 1 A 
Base current (peak value) IBM max. 2 A 
Reverse base current (peak value) : —IpM max. 2 A 
Total power dissipation 
Up to Tmp = 75 OC Prot max. 15 W 
UP to Tamb = 25 PC Prot max. 1,25 W 
Storage temperature T stg —65 to + 150 °C 
Junction temperature Ti max. 150 oC 


THERMAL RESISTANCE 
From junction to mounting base Rthj-mb = 5 K/W 
From junction to ambient in free air Rth j-a = 100 K/W 
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Silicon planar epitaxial power transistors 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 
le = 0; Veg = 80 V 
le = 0; Vcp = 80 Vi Tj = 100 °C 
le = 0; Vep = 100 V 
{— = 0; Vcp = 100 V; Tj = 100 °C 
Emitter cut-off current 
Ic =0;VeRp=4V 
Ic =0;VeRp=5V 
D.C. current gain 
Ic =0,5 A; Veg = 10V 


Collector-emitter saturation voltage 
Ic=5A; lp =0,5A 


lc =7A;|p=0,7A 
Ic=10A;Ip=1A 
Base-emitter saturation voltage 
Ic=5A;Ip=0,5A 
Ic=7A;|lp=0,7A 
Ic=10A;Ip=1A 
Collector capacitance at f = 1 MHz 
‘Ie =le=0; Veg =10V 
Transition frequency at f = 35 MHz 
Switching times 
(between 10% and 90% levels) 
ICon = 1 A; IBon = —!Boft = 9,1 A 
turn-on time 


turn-off time 


ICon = 2 A; Bon = —!Bott = 0,2 A 
turn-on time 


turn-off time 
ICon = 5 A; IBon = —!Boff = 0,5 A 


turn-on time 


turn-off time 


BDX35 
BDX35 
BDX36/37 
BDX36/37 


BDX35/36 
BDX37 


BDX35/37 
BDX36 
BDX35/37 
BDX36 


BDX35/37 
BDX36 


‘ott 


< 10 
< 50 
< 10 
< 50 
typ. 5 
< 10 
< 1 

45 to 450 
typ. 130 
typ. 80 
= 0,9 
i 0,7 
< 1:2 
— 1,5 
< 1,6 
a 1,8 
< 2,2 
typ. 40 
< 60 
typ 100 
typ. 0,06 
< 0,1 
typ. 0,6 
< 0,8 
< 80 
typ. 0,45 
< 0,7 
typ. 180 
<— 300 
typ. 320 
< 500 
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Fig. 2 Safe Operating Area with the transistor forward biased. 


| Region of permissible d.c. operation 
I} Permissible extension for repetitive pulse operation. 


1) Independent of temperature. 
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Silicon planar epitaxial power transistors 
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a function of the collector current. 


Fig. 7 Collector-emitter saturation voltage as 


a function of the collector current. 
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Fig. 9 Collector-base current with an open 
emitter as a function of junction temperature. 
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N-P-N SILICON PLANAR DARLINGTON TRANSISTORS 


Silicon n-p-n planar Darlington transistors for industrial switching applications, e.g. print hammer, 
solenoid, relay and lamp driving. Encapsulated in a TO-126 plastic envelope with collector connected 
to the heatsink. 

P-N-P complements are BDX45, BDX46 and BDX47 respectively. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO  _—Max. V 
Collector-emitter voltage VCER max. V 
Collector current Ic max. A 
Total power dissipation 

up to Tamb = 25 OC Prot max. W 

up to Tmb = 100 °C Prot max. W 
D.C. current gain 

Ic = 500 mA; Vcg = 10 V hee > 
Collector-emitter saturation voltage 


Turn-off time 


Ic = 500 mA; IBon =—!Bos¢ =0,5 MA toftt typ. 1500 ns 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-126. 2,7 F " 7,8 max = 


Collector connected to the 
metal part of mounting 
surface. 


I eal | 
= = OS 
(1) Dimensions within this zone are uncontrolled. 


See also chapters Mounting Instructions and Accessories. 
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RATINGS 


72644811 


Fig. 2 Circuit diagram. 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage * 


Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak) 

Base current (d.c.) 


Total power dissipation 
up to Tmpb = 100 °C 


Storage temperature 
Junction temperature ** 


THERMAL RESISTANCE ** 
From junction to ambient 


From junction to mounting base 


* 


External Ref not to exceed value shown in Fig. 12. 


max. 


0,1 


1,25 
5 


—65 to + 150 
150 


K/W 


** Based on maximum average junction temperature in line with common industrial practice. The 


resulting higher junction temperature of the output transistor part is taken into account. 
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N-P-N silicon planar Darlington transistors 


CHARACTERISTICS , 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
Vee =0; Veg = 45 V 
Vee = 9; Veg = 60 V 
Vee = 0; Vce = 80 V 
Emitter cut-off current 
Ic =0;Vep=4V 
D.C. current gain 
Ic = 150 mA; Vcg = 10 V 
Ic = 500 mA; Vcge = 10 V 


Collector-emitter saturation voltage 
Ic = 500 mA; Ip = 0,5 mA 
Ic=1A;lp=1mA 
Ic=1A;lpB=4mA 
Ic = 500 mA; Ip = 0,5 mA; Tj = 150 °C 
Ic=1A;lp=1 mA; Tj = 150 °C 
Ic =1 A; 1g =4 mA; Tj = 150 °C 
Base-emitter saturation voltage — 
Ic = 500 mA; Ip =0,5 mA 
Ilc=1A;lp=1mA 
Ic=1A;lp=4mA 
Small signal current gain 
lc = 500 mA; Vee = 5 V; f = 35 MHz 


Switching times (see also Fig. 3 and Fig. 4) 
Ic = 500 mA; IBon = —! Bott = 0,5 MA 


Turn-on time 
Turn-off time 
IC = 1A; lBon = —!Botf = 1 mA 
Turn-on time: 


Turn-off time 


BDX42 
BDX43 
BDX44 


BDX43 
BDX42, 44 


BDX43 
BDX42, 44 


BDX43 
BDX42, 44 


ICES 
ICES 
ICES 


lEBO 


NEE 
hFE 


VCEsat 
VCEsat 
VCEsat 
VCEsat 
VCEsat 
VCEsat 


VBEsat 
VBEsat 
VBEsat 


= 10 
<— 10 
< 10 
< 10 
> 1000 
2 2000 
< 1,3 
< 1,6 
< 1,6 
<a 1,3 
x 1,8 
< 1,6 
<— 1,9 
< 2,2 
a 2,2 
typ. 10 
typ 400 
typ. 1500 
typ. 400 
typ. 1500 
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Fig. 8. 
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P-N-P SILICON PLANAR DARLINGTON TRANSISTORS 


Silicon p-n-p planar Darlington transistors for industrial switching applications, e.g. print hammer, 
solenoid, relay and lamp driving. Encapsulated in a TO-126 plastic envelope with collector connected 
to the heatsink. 

N-P-N complements are BDX42, BDX43 and BD X44 respectively. 


QUICK REFERENCE DATA 


BDX45 


Collector-base voltage (open emitter) —VcBO max. 60 
Collector-emitter voltage —VCER max. 45 
Collector current —Ic max. 1 
Total power dissipation 
up to Tampb = 25 PC Prot max. 1,25 1,25 1,25 W 
up to Tmpb = 100 PC Prot max. 5 5 5 W 
D.C. current gain 
—Ic¢ = 500 mA; —Vcg = 10 V hee > 2000 2000 2000 
Collector-emitter saturation voltage 
—Ic=1A;—-Ip=i1mA —VCEsat < — 1,6 —- %V 
Turn-off time 
—Ic¢ = 500 mA; —I Bon = IBotf = 9,5 MA _ tose typ. 1500 1500 1500 ns 
MECHANICAL DATA ras 7 - 7,8 max ” 
Fig. 1 TO-126. 


Collector connected to 
the metal part of mounting 
surface. 


I say | | 
See ee “OS 
(1) Dimensions within this zone are uncontrolled 


See also chapters Mounting Instructions and Accessories. 
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7Z72904 e 


Fig. 2 Circuit diagram. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BDX45 | BDX46 | BDX47 


Collector-base voltage (open emitter) —VCBO max. 
Collector-emitter voltage * —VCER max. 
Emitter-base voltage (open collector) —VEBO max. 5 V 
Collector current (d.c.) —Ic max. 1 A 
Collector current (peak) —lcm max. 2 A 
Base current (d.c.) —Ip max. | 0,1 A 
Total power dissipation 
up to Tamb = 25 OC Prot max. 1,25 Ww 
up to Tmb = 100 °C Prot max. 5 W 
Storage temperature Tstg —65 to + 150 °C 
Junction temperature ** Tj max. 150 oC 


THERMAL RESISTANCE ** 
From junction to ambient Rth j-a = 100 K/W 
From junction to mounting base Rthj-mb = 10 K/W 


* 


External Rpg not to exceed value shown in Fig. 12. 
** Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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P-N-P silicon planar Darlington transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
Vee =0;-Vce = 45 V 
Vee =0;—-Vcr = 60 V 
Vee = 0; —Vcg = 80 V 
Emitter cut-off current 
lc =0;Vep=z4V 
D.C. current gain 
—lc = 150 mA; —VcF = 10 V 
—lc¢ = 500 mA; —Vcg = 10 V 


Collector-emitter saturation voltage 
—I¢ = 500 mA; —Ip = 0,5 mA 


—lc=1A;—-lIp=imA 
—Ic=1A;—lp=4mA 

—I¢ = 500 mA; —Ig = 0,5 mA; Tj = 150 °C 
—Ic=1A;—Ilp =1mA; as 150 °C 
—Ic = 1A; —lg =4 mA; Tj = 150 °C 


Base-emitter saturation voltage 
—lc = 500 mA; —!p = 0,5 mA 
—lc=1A;—-lIp=1mA 
—lc=1A;—Ip=4mA 

Small signal current gain 
—lc¢ = 500 mA; —Vcg = 5 V, f = 35 MHz 


Switching times (see also Fig. 3 and Fig. 4) 
—I¢ = 500 mA; —IBon = IBoff = 0,5 MA 


Turn-on time 
Turn-off time 
—lc=1A;—IlBon = IBoff = 1 MA 
Turn-on time 


Turn-off time 


BDX45 
BDX46 
BDX47 


BDX46 
BDX45, 47 


BDX46 
BDX45, 47 


BDX46 
BDX45, 47 


—IcES 
—ICES 
—IcEes 


—lEBO 


hFE 
hFE 


—Vc Esat 
—VcEsat 
—VCEsat 
—VCEsat 
—VCEsat 
—VCEsat 


—VBEsat 
—VBEsat 
—VBEsat 


< 10 
me 10 
A 10 
< 10 
e 1000 
> 2000 
< 1,3 
< 1,6 
< 1,6 
< 1,3 
< 1,8 
< 1,6 
< 1,9 
< 2,2 
< 2,2 
typ. 10 
typ 400 
typ. 1500 
typ. 400 
typ. 1500 
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y 7272905 
Fig. 3 Test circuit for 500 mA switching. 
> 
ty t, t, ty 7272906 


Fig. 4 Switching waveforms. 


77] 
dee 
io) 
per) 
a 
”n 
c 
© 
due 
~~ 
c 
io) 
rw) 
o 
& 
<= 
so) 
Q 
hh 
3°) 
c 
— 
Q 
Cc 
oO 
<2 
aA 
a 
< 
iS 


06021 


he Se ee eee ee 
Aaa eae ee ae a ee 
ee Ftp pe RE H N 
irae eee ee eee 
Nate Gee ee eee eee 
ccaea Hino 


tH st 
HTT HIP | | 


Fig. 6. 


Fig. 5. 


7Z72907A 


<x 


=< re tt 
8 am Tit 


ara S 


Le NI 
LG ee ee 


O 
— 


Fig. 8. 


Fig. 7. 


607 


March 1979 


Aras ae es ee | ee ee 
Fae a ae He ee 
a ee ee ee ee 

; ae ease HL se 
a ae ee 


-Vee(sat) (V) 


Fig. 10. 


7Z72061A 


— 


. — N co) - 
oO a oO = 
— = 
co 


Fig. 9. 


Re oe ae 2 
wn ~ w N o 
HE = = 


Fig. 11. 


March 1979 


608 


BDX45 
P-N-P silicon planar Darlington transistors BDX46 
BDX47 
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BDX62; 62A. 
BDX62B: 62C 


SILICON DARLINGTON POWER TRANSISTORS 


P-N-P epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications: TO-3 envelope, N-P-N complements are BDX63, BDX63A, 
BDX63B and BDX63C. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBO max. 
Collector-emitter voltage (open base) —VCEQ max. 
Collector current (peak value) —lcm max. 12 A 
Total power dissipation up to 
Junction temperature Tj max. 200 OC 
D.C. current gain 
—-Ic =0,5A;-Vce=3 V hFEe typ. 1500 
—Ic=3,0A;—-VcE=3 V hfe = 1000 
Cut-off frequency 
—Ic=3A;-VcE=3 V fhfe typ. 100 kHz 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-3. 


Collector connected to case. 


—+—— 26,6 max ——_> = 2,5 


10,9-> ee ae 


/ 7269700.1 1,2 


See also chapters Mounting instructions and Accessories. 


August 1983 611 


BDX62; 62A 
BDX62B; 62C 


612 


Ri typ. 6kQ 
Ro typ. 802 


7Z66446.2 
Fig. 2 Circuit diagram. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) —VcBO max. V 
Collector-emitter voltage (open base) —VCEQ max. V 
Emitter-base voltage (open collector) —VEBO max. V 
Collector current (d.c.) —I¢ max. | 8 A 
Collector current (peak value) —lIcm max. 12 A 
Base current (d.c.) —Ip max. 150 mA 
Total power dissipation up to 
Tmb = 25 OC Prot max. 90 W 

_ Storage temperature Tstg —65 to +200 o¢ 
Junction temperature* Tj max. | 200 oC 
THERMAL RESISTANCE* 

“From junction to mounting base Rthj-mb = 1,94 K/W 


* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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BDX62; 62A 
BDX62B; 62C 


Silicon Darlington power transistors 


CHARACTERISTICS 

Tj = 25 9C unless otherwise specified. 

Collector cut-off current 
le = 0; -VcB = —VCBOmax -lcBOo 8 S 0,2 mA 
le = 0; -Vcp = 40 V; Tj = 200 °C; BDX62 
IE = 0; -Vcp = 50 V; Tj = 200 °C; BDX62A 


—lcBo a 2 mA 

le = 0; Veg = 60 V; T; = 200 °C; BDX62B | 

le = 0; -Vcp = 70 V; Tj = 200 °C; BDX62C 

Ip = 0; -VceE = —-2VcEO —IcEO < 05 mA 
Emitter cut-off current 

lc =0;—-Vep=z5V —lEBO << 5 mA 
D.C. current gain (note 1) 

—lc =0,5A;—-VcE=a3 V hFE typ. 1500 

—Ic= 3A;-VcEHz3V hfe = 1000 

—-lIc= 8A;—-VcE=za3V hFE typ. 750 
Base-emitter voltage (notes 1 and 2) 

—Ic=3A;—-VcE=3 V —VBE < 2,9 V 
Collector-emitter saturation voltage (note 1) 

—Ic=3A;-Ip=12mA —VCEsat < 2V 
Collector capacitance at f = 1 MHz 

le = 1,= 0; -Vep=10V Cy typ. 100 pF 
Cut-off frequency 

—Ic=3A;—Vcp=3 V fhfe typ. 100 kHz 
Small-signal current gain 

—lc =3A;—Vcg =3 V; f= 1 MHz hfe typ. 100 
Notes 


1. Measured under pulse conditions: ty < 300 us, 6 << 2%. 
2. —Vpe decreases by about 3,6 mV/K with increasing temperature. 
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BDX62; 62A 
BDX62B; 62C 


CHARACTERISTICS (continued) 

Switching times 

(between 10% and 90% levels) 
—lCon = 3 A; —IBon = !Boff = 12 mA 
turn-on time ton typ. 0,5 us 
turn-off time toff typ. 2,5 ms 


t 7Z77491.4 


Fig. 3 Switching times waveforms. 
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Fig. 4 Switching times test circuit. 


Diode forward voltage 
IF=3A Ve typ. 1,8 V 
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BDX62; 62A 


Silicon Darlington power transistors 


BDX62B; 62C 
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BDX62; 62A 
BDX62B; 62C 
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BDX62; 62A 
BDX62B; 62C 


Silicon Darlington power trarisistors 
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Fig. 9 Pulse power rating chart. 
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BDX62B; 62C 
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BDX63; 63A 
BDX63B; 63C 


SILICON DARLINGTON POWER TRANSISTORS 


N-P-N epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications; TO-3 envelope, P-N-P complements are BDX62, BDX62A, 
BDX62B and BDX62C. | 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) Vcspo 
Collector-emitter voltage (open base) VCEO 
Collector current (peak value) ICM 
Total power dissipation up to 

Tmb = 25 °C . Prot max. 90 W 
Junction temperature Tj max. 200 OC 
D.C. current gain 

Ic =0,5A;VcE=z3V hFE typ. 2500 

Ic =3,0A;VcE=H3V hfe > 1000 
Cut-off frequency 

Ic =S3A;VcE=z3V fhfe typ. 100 kHz 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-3. 


Collector connected to case. 


—+— 26,6 max ———> 


aaa 7269700. 1,2 


See also chapters Mounting Instructions and Accessories. 
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BDX63; 63A 
BDX63B; 63C 
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Rityp. 8kQ 
Led R2 typ. 100 2 


7266445.2 


Fig. 2 Circuit diagram. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) VCBO max. 

Collector-emitter voltage (open-base) VCEO max. 

Emitter-base voltage (open collector) | VEBO max. 

Collector current (d.c.) Ic max. 

Collector current (peak value) IcmM max. 

Base current (d.c.) Ip max. 

Total power dissipation up to 

Tmb = 25 PC Prot max.. 90 W 

Storage temperature Tstg —65 to +200 oC 
Junction temperature* Tj max. 200 oC 


THERMAL RESISTANCE * | 
From junction to mounting base Rthj-mb = 194 | K/W 


* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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BDX63; 63A 
BDX63B; 63C 


Silicon Darlington power transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 


le = 0; Veg = VcEOmax ICBO < 0,2 mA 

le = 0; Veg = 2VcBOmax' Tj = 200 °C ICBO < 2 mA 

IB = 0; VcE = 2VCEOmax ICEO = 0,5 mA 
Emitter cut-off current 

lc=0;Vep=5V lEBO < 5 mA 
D.C. current gain (note 1) 

Ic=O0,5A;VcepE=3V hee typ. 2500 

Ic= SA;VcFFzT3V hee = 1000 

lc= BA; VcE=z3V hee typ. 2600 
Base-emitter voltage (notes 1 and 2) 

Ic=3A;VcE=z3V VBE < 2,5 V 
Collector-emitter saturation voltage (note 1) 

Ic=3A;lp=12mA VCEsat < 2V 
Collector capacitance at f = 1 MHz 

le =1,=0; Vcep=10V Co typ. 100 pF 
Cut-off frequency 

Ic=S3A;VceE=z3V thfe typ. 100 kHz 


Turn-off breakdown energy with inductive load (Fig. 4) 
—|Bott = 9; ICon = 4.5 A; ty = 1 ms; 


Small signal current gain 

lc=3A; VcE=3 V; f= 1 MHz hfe typ. 100 — 
Diode, forward voltage 

IF =3A VE typ. 1,2 V 
Notes 


1. Measured under pulse conditions: tp < 300 us, 6 << 2%. 
2. VBE decreases by about 3,6 mV/K with increasing temperature. 
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BDX63; 63A 
BDX63B; 63C 


624 


CHARACTERISTICS (continued) 
Switching times 
(between 10% and 90% levels) 
ICon = 3 A; IBon = —l Bott = 12 MA 
turn-on time ton typ. 0,5 us 
turn-off time toff typ. 5 us 


t, 7Z277499.5 


Fig. 3 Switching time waveforms. 
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Fig. 4 Switching times test circuit. 
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BDX63; 63A 
BDX63B; 63C 


Silicon Darlington power transistors 


Diode, forward voltage 
IF =3A VE typ. 1,2 V 


vert. 
oscilloscope 


010 


hor. 
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7273863 .1 


Fig. 5 Test circuit for turn-off breakdown energy. 
Vim = 12 V; Rp = 270 2; lec = 4,5 A; tp = 1 ms; 5 = 1%. 
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BDX63; 63A 
BDX63B; 63C 
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Fig. 8 Safe Operating ARea, Tmp < 25 OC. 
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Region of permissible d.c. operation. 
Permissible extension for repetitive pulse operation. 


Prot max and Poeak max lines. 
Second-breakdown limits (independent of temperature). 


Silicon Darlington power transistors 


BDX63; 63A 
BDX63B; 63C 
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Fig. 9 Safe Operating ARea, Tmpb S 25 OC. 


| Region of permissible d.c. operation. 
1! Permissible extension for repetitive pulse operation. 


(1) Prot max and Poeak max lines. 
(2) Second- Eraakdowa limits (independent of temperature). 
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BDX63; 63A 
BDX63B; 63C 
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Fig. 11 Typical values d.c. current gain at Vcg =3 V. 
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Fig. 13 S.B. current multiplying factor at the VcEQ 100 V and 60 V level. 
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BDX64; 64A 
BDX64B; 64C 


SILICON DARLINGTON POWER TRANSISTORS 


P-N-P epitaxial base transistors in monolithic Darlington circuit for audio output stages and genera! 
amplifier and switching applications; TO-3 envelope. N-P-N complements are BDX65, BDX65A, 
BDX65B and BDX65C. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBo max. 
Collector-emitter voltage (open base) —VcEO max. 
Collector current (peak value) —lIcm max. 16 A 
Total power dissipation up to 

Tmb = 25 °C Prot max. 117 W 
Junction temperature Tj max. 200 OC 
D.C. current gain | 

—Ic=1A;-Vce=a3 V hre typ. 1500 

—Ic =5A;—-Vcp=3 V hee = 1000 
Cut-off frequency 

—-IC =5A;—-Vofpr3V fhfe typ. 80 kHz 
MECHANICAL DATA | Dimensions in mm 
Fig. 1 TO-3. 


Collector connected to case. 


—+—— 26,6 max —-_> 


10,9—-> 


7Z69700.1 11,2 


See also chapters Mounting instructions and Accessories. 
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BDX64; 64A 
BDX64B; 64C 


[ee a Oe ee ate 
R1ityp. 5kQ 
R2 typ. 80 Q 
Fig. 2 Circuit diagram. 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BDX64 | 64A 
Collector-base voitage (open emitter) ~VcBo max. 60 120 V 
Collector-emitter voltage (open base) —-VCEO max. 60 120 V 
Emitter-base voltage (open collector) —-VEBO max. 5 5 V 
Collector current (d.c.) —Ic max. 12 A 
Collector current (peak value) —Iom max. 16 A 
Base current (d.c.) —Ip max. 200 mA 
Total power dissipation up to 
Tmb = 25 PC Prot max. 117 Ww 

Storage temperature Tstg —65 to + 200 oC 
Junction temperature* Tj max. 200 OC 


THERMAL RESISTANCE* 
From junction to mounting base Rthj-mb = 15 K/W 


* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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BDX64; 64A 
BDX64B; 64C 


Silicon Darlington power transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le = 0; -VcB = —-VcBOmax —ICBO < 0,4 mA 
le = 0; —Vcp = 40 V; T; = 200 °C: BDX64 
le = 0; —Vog = 50 V; T; = 200 °C: BDX64A ~ICBO < 3 mA 


lp = 0; —Vcp=60V; c = 200 °C: BDX64B 


le = 0; —-Vog = 70 V; T; = 200 °C: BDX64C | 


IB = 0; -VcE = —% VcEOmax —ICEO < 1 mA 
Emitter cut-off current 

Ic =0;-Vep=5V —leEBO < 5 mA 
D.C. current gain (note 1) 

—Ic=1A;—Vce=3V hFe typ. 1500 

—Ic =5A;—-Vcp a3 V hre > 1000 

—Ic=12A;—Vcpza3 V HEE typ. 750 
Base-emitter voltage (notes 1 and 2) 

—lc =5A;-Vcfp=a3 V —VBE <— 2,5 V 
Collector-emitter saturation voltage (note 1) 

—-lc =5A;—Ip=20mA —VCEsat o 2V 
Collector capacitance at f = 1 MHz 

le = le = 0; -Vcp=10V Cy typ. 200 pF 
Cut-off frequency 

~Ilc=5A;-Vce=3 V fife typ. 80 kHz 
Small-signal current gain 

—Ic=5A;—Vcp=3 V; f= 1 MHz hfe typ. 30 
Notes 


1. Measured under pulse conditions: ty < 300 us, 6 << 2%. 
2. —-VpeE decreases by about 3,6 mV/K with increasing temperature. 
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CHARACTERISTICS (continued) 
Diode, forward voltage 
lp =5A | 
Switching times 
(between 10% and 90% levels) 
—!Con = 5 A; —IBon = !Boff = 20 mA 
turn-on time 
turn-off time 


t 7Z277491.4 


Fig. 3 Switching times waveforms. 
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Fig. 4 Switching times test circuit. 


October 1985 


ton 
toff 


typ. 1 


US 


typ. 2,5 us 


Silicon Darlington power transistors BDX64: 564A 
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Fig. 5 Safe Operating ARea; Timp < 25 OC. 


| Region of permissible d.c. operation. 
I! Permissibie extension for repetitive pulse operation. 


(2) Second-breakdown limits (independent of temperature). 
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Fig. 6 Safe Operating ARea; Trp < 25 OC. 


| Region of permissible d.c. operation. 
1! Permissible extension for repetitive pulse operation. 


(1) Prot max and Poeak max lines. 
(2) Second-breakdown limits (indepenedent of temperature). 
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Silicon Darlington power transistors 
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Fig. 9 S.B. voltage multiplying factor at the —I¢ max level. 


O 
<.+ 
+o 
oO .. 
=o 
Oo 
x< xX 
Od 
Mm ma 


Fig. 10 S.B. current multiplying factor at -VcFoO 100 V and 60 V level. 
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Fig. 11 D.C. current gain. 


I 


2S WE oO . Ce eS 0 OF <2 A Oe oe Ce ee 
eas Tagg Mik ae A AN EET A at OR A: PR 
> He eee Ed 
097 40 ee 1 ee eee eee 


L dad mefemefremer SE Gs ES BS 0 2 2 2 ee eG ee Oe ee) ee Se ee 
Aa a oe eS ae SN ED A Ol SSS Ae ee SE a 
00 8 ee 2 eS 2 ee ee 1 ee ee 
S00 ee ee A 0 ee ee eee eee eee 
8 a 0 ee ee 1 eee 


GS a Ae 0 eS a 0 a a 0 
CGE Sas ay eam EO ea a a ee 


MN 
Fig. 12 Small-signal current gain. 


L 


© 
— 
a 


04 


10° 
10? 


BDX64; 64A 


O 
wv 
Ke) 
aa) 
nw 
Ke) 
x< 
Q 
aa) 


7Z67323.1 


7267318 


5 


BELO 
: | |e, | SS 
(Ra SERRE EREREESS 


- eee eee 
ASAP S Seas 
fet as ete eats 


REREa eee ee aes 
RRR EP SER RRRERES 
Raza Bee eee 
Sean AR eeea Sees 


Bese RE 
Se Wh ot Se lis 


a 
be 


1,5 


: ”- 

oO = wn) (on) 

he — <q ~ N 
| ~—— 


Ww 


—I¢ (A) 


2 25 
Vee (V) 


Fig. 14 Typical collector-emitter saturation 


voltage. 
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SILICON DARLINGTON POWER TRANSISTORS 


N-P-N epitaxial base transistors in monoilthic Darlington circuit for audio output stages and general 
amplifier and switching applications; TO-3 envelope. P-N-P complements are BDX64, BDX64A, 


BDX64B and BDX64C. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VcBO 
Collector-emitter voltage (open base) VCEO 
Collector current (peak value) ICM 
Total power dissipation up to 

Tmb = 25 °C Prot 
Junction temperature Tj 
D.C. current gain 

Ic=1A;VcE=3 V hee 

IcC=5A; VcE=z3V hrE 
Cut-off frequency 

Ic=5A;VcpE=3V the 


MECHANICAL DATA 
Fig. 1 TO-3. 
Collector connected to case. 


<+—— 26,6 max —-—-> 


+ 10,9—> 


See also chapters Mounting instructions and Accessories. 


max. 16 A 


max. 117 W 
max. 200 OC 
typ. 3300 

1000 
typ. 50 kHz 


Dimensions in mm 


20,3 
| | == 


7Z69700.1 2 
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Rityp. 5kQ 
R2 typ. 80 Q 
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Fig. 2 Circuit diagram. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) VcBo 
Collector-emitter voltage (open base) VCEO 
Emitter-base voltage (open collector) VEBO 
Collector current (d.c.) Ic 
Collector current (peak value) Icom 
Base current (d.c.) Ip 
Total power dissipation up to 
Tmb = 25 °C Prot max. 117 W 
Storage temperature Tstg —65 to + 200 °C 
Junction temperature* qj max. 200 oC 


THERMAL RESISTANCE * 
From junction to mounting base Rthj-mb = 1,5 K/W 


* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Silicon Darlington power transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
IE = 0; VcB = VcEOmax 
le = 0; Veg = 2% VCBOmax: Tj = 200 °C 
Ip = 0; VcE = 2 VcEOmax 
Emitter cut-off current 
lc=0;VeRp=5V 
D.C. current gain (note 1) 
lc= 1A; Veep =3V 


lc= SA; VcpHa3V 
Ic=12A;Vep=z3V 


Base-emitter voltage (notes 1 and 2) 
Ic =5A;Vcpz3V 

Collector-emitter saturation voltage (note 1) 
Ic=5A;lp=20mA 

Collector capacitance at f = 1 MHz 
le = !e=0; Veg =10V 

Cut-off frequency 
Ic=5A; VeEza3V 

Turn-off breakdown energy with inductive load (Fig. 5) 
—lBott = 9; Icc = 63 A 


Notes 


1. Measured under pulse conditions: tp < 300 us, 6 < 2%. 
2. Vpf decreases by about 3,6 mV/K with increasing temperature. 


ICBO 
ICBO 
ICEO 


lEBO 


BDX65; 65A 
BDX65B; 65C 


< 0,4 mA 
< 3 mA 
< 1 mA 
< 5 mA 
typ. 3300 

> 1000 

typ. 3700 

<— 2,5 V 
< 2V 
typ 200 pF 
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BDX65; 65A 
BDX65B; 65C 


CHARACTERISTICS (continued) 
Diode, forward voltage 
IF =5A 
Switching times 
(between 10% and 90% levels) 
ICon = 5 A; IBon = —!Botf = 20 mA 
Turn-on time 


Turn-off time 


: | 7277499.5 


Fig. 3 Switching times waveforms. 


7278131 


Fig. 4 Switching times test circuit. 


October 1985 


ton _ typ. 1 ps 
toff ‘typ. 6 us 
ViM 15 V 
Vec = 15 V 
—VpR 4v 
R1 56 Q 
R2 = 410 2 
R3 = 560 2 
R4 = 329 
tp =tp< 15 ns 
ty = 10 us 
T = 500 us 


Silicon Darlington power transistors 


CHARACTERISTICS (continued) 


BDX65; 65A 
BDX65B; 65C 


vert. 
oscilloscope 


01.0 Li 
Vec 


hor. 
oscilloscope 


7Z73863.1 


Fig. 5 Test circuit for turn-off breakdown energy. Vijy = 12 V; Rp = 270 2; Icc = 6,3 A; 6 = 1%. 
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Fig. 6 Power derating curve. 
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Fig. 8 Safe Operating ARea at Ty, < 25 OC of BDX65. 
\ | Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 


(1) Prot max @Nd Ptot peak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Fig. 9 Safe Operating ARea at Trp < 25 9C. 
| Region of permissible d.c. operation. 


I! Permissible extension for repetitive pulse operation. 


(1) Prot max and Prot peak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Fig. 11 Typical d.c. current gain at Vcg =3 V. 


April 1981 


BDX65B: 65C 


maa 
LO 
cO 
LO 
O 
x< 
QO 
mM 


Silicon Darlington power transistors 


102 


tp (ms) 


SES 


| 
fe mes om 
10 


Fig. 12 S.B. voltage multiplying factor at the ICma, level. 
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Fig. 13 S.B. current multiplying factor at VcEG 100 V and 60 V level. 
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SILICON DARLINGTON POWER TRANSISTORS 


P-N-P epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications; TO-3 envelope. N-P-N complements are BDX67, BDX67A, 
BDX67B and BDX67C. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 


Collector current (peak value) 
Total power dissipation up to 


Tmb = 25 OC Prot max. 150 W 
Junction temperature qj max. 200 oC 
D.C. current gain 

—Ic= 1A;-Vce=3V hfe typ. 2000 

—Ic=10A;-Vcp=3 V hee > 1000 
Cut-off frequency 

—le=5A;-VcE=zaSV thfe typ. 60 kHz 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-3. 


10,9 > 


<a 
72697001 11,2 


See also chapters Mounting instructions and Accessories. 
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BDX66; 66A 
BDX66B; 66C 


R1 typ. 3kQ 
R2 typ. 80 Q 


7Z66446.2 
Fig. 2 Circuit diagram. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (!EC 134) 


BDX66 | 66A 
Collector-base voltage (open emitter) —VcBO 
Collector-emitter voltage (open-base) —-VCEO 
Emitter-base voltage (open collector) —VEBO 
Collector current (d.c.) —I¢c 
Collector current (peak value) —Iom 
Base current —Ip max. 250 mA 
Total power dissipation up to Typ = 25 OC Prot max. 150 W 
Storage temperature Tstg —65 to +200 OC 
Junction temperature* Tj max. 200 OC 


THERMAL RESISTANCE * 
From junction to mounting base Rthj-mb = 1,17 K/W 


* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Silicon Darlington power transistors 


CHARACTERISTICS 

Tj = 25 °C unless otherwise specified. 

Collector cut-off current 
le = 0; -VcB = —VCBOmax —IlcBo << 1 mA 
le = 0; -Vog = 40 V; Tj = 200 °C; BDX66 | 
Ie = 0; —-Vcp = 50 V; Tj = 200 °C; BDX66A 


—lIcBo < 5 mA 

I = 0; —Vcp = 60 V; T; = 200 °C; BDX66B | 

l—- = 0; —-Vcp= 70 V; Tj = 20 °C; BDX66C 

IB = 0; -VcE = —2VCEOmax -IcEO  S 3 mA 
Emitter cut-off current 

lc =0;—-VeRn=5V —lEBO < 5 mA 
D.C. current gain * 

—Ic= 1A;-VcE=3V hee typ. 2000 

—Ic=10A;—-VcfE=a3 V hfe > 1000 

—Ilc= 16A;—-VcE=a3 V hFEe typ. 1000 
Base-emitter voltage * 

—Ic=10A;—VcEHza3 V —VBE < 2,5 V 
Collector-emitter saturation voltage * 

—Ic = 10A;—-Ip =40mA —VCEsat < 2 V 
Collector capacitance at f = 1 MHz | 

le =1,=0;—-Vcep=10V Ce typ. 300 pF 
Cut-off frequency . 

—-Ic=5A;—-Vce=3 V thfe typ. 60 kHz 
Small-signal current gain 

—Ic=5A;—-Vcp=3 V; f= 1 MHz hfe typ. 50 


Diode, forward voltage 
lp =10A Ve typ. 2 V 


* Measured under pulse conditions: tp < 300 us, 5 << 2%. 
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BDX66; 66A 
BDX66B; 66C 


CHARACTERISTICS (continued) 
Tj = 25 OC unless otherwise specified 
Switching times 

(between 10% and 90% levels) 


—lCon = 10 A; —IBon = !Boff = 40 mA 
turn-on time 


turn-off time 


7278130 


Fig. 4 Switching times test circuit. 


654 October 1985 


toff 


typ. 
typ. 


1 ms 
3,5 ys 
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Silicon Darlington power transistors 
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Fig. 5 Safe Operating ARea with the transistor forward biased. 


| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(1) Independent of temperature. 
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Fig. 6 Safe Operating ARea. 


| Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 


(1) Ptot max aNd Prot peak max lines. 
(2) Second breakdown limits (independent of temperature). 
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Fig. 8 Pulse power rating chart. 
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Fig. 9 S.B. voltage multiplying factor at the ICmax level. 
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Fig. 10 S.B. current multiplying factor at the VcEQmax level. 
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Fig. 11 D.C. current gain. 
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Fig. 12 Collector-emitter saturation voltage. 


Fig. 13 Base-emitter saturation voltage. 
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Fig. 14 Typical base-emitter voltage. 
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Fig. 15 Small-signal current gain. 
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BDX67; 67A 
BDX67B; 67C 


SILICON DARLINGTON POWER TRANSISTORS 


N-P-N epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications; TO-3 envelope. P-N-P complements are BDX66, BDX66A, 
BDX66B and BDX66C. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VcCBO 
Collector-emitter voltage (open base) VCEO 
Collector current (peak value) lcm max. 20 A 
Total power dissipation 
up to Tmb = 25 PC Prot max. 150 Ww 
Junction temperature Tj max. 200 OC 
D.C. current gain 
Ic= 1A; VcFp=z3V hee typ. 5200 
Ic=10A;VcrpH=z3V hee > 1000 
Cut-off frequency 
lc= SA; VcE=zH3V fhfe typ. 50 kHz 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-3. 
Collector connected to case. > Imax |< 


—+§— 26,6 max ———_> | 7 2,5 


12,8 
Mee 7269700.1 pad 11,2 eT 


See also chapters Mounting Instructions and Accessories. 


August 1983 661 


BDX67; 67A 
BDX67B; 67C 


R1typ. 3 kQ 
R2 typ. 80 Q 


R1 


7Z266445.2 


Fig. 2 Circuit diagram. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) ~ Vespo 
Collector-emitter voltage (open base) VCEO 
Emitter-base voltage (open collector) VEBO 
Collector current (d.c.) Ic 
Collector current (peak value) ICM 
Base current (d.c.) Ip 
Total power dissipation 
Up tO Tmph = 25 PC Prot max. 150 W 
Storage temperature T stg —65 to + 200 oC 
Junction temperature *- Tj max. 200 OC 


THERMAL RESISTANCE * 
From junction to mounting base Rthj-mb = 1,17 K/W 


* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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BDX67: 67A 
BDX67B; 67C 


Silicon Darlington power transistors 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 


le = 0; Veg = VcEOmax ICBO = 1 mA 

le =0;Vep=e% VepOmax: Tj = 200 °C ICBO < 5 mA 

IB = 0; VcE = 2 VCEOmax ICEO me 3 mA 
Emitter-cut-off current 

lc =0;Vep=5V lEBO < 5 mA 
D.C. current gain * 

lc= 1A;Vcfp=H3V hee typ. 5200 

Ic =10A; Veep z3V hee > 1000 

Ic= 16A;Vcp=3V hee typ. 4000 
Base-emitter voltage * 

Ic =10A;Vep=3 V VBE < 2,5 V 
Collector-emitter saturation voltage * 

Ic = 10 A; Ip = 40 mA VCEsat se 2V 
Collector capacitance at f = 1 MHz 

le =le=0; Veg =10V Co typ. 300 pF 
Cut-off frequency 

Ic=5A;VcEzaSV fhfe typ. 50 kHz 
Turn-off breakdown energy with inductive load 

—!Borf = 9; lec = 7,8 A; see Fig. 5 E(BR) > 150 mJ 
Small-signal current gain 

Ic=5A; VceE=3 V; f= 1 MHz hfe typ. 20 
Diode, forward voltage 

IF =10A VE typ. 2,5 V 


* Measured under pulse conditions: tp < 300 us, 6 < 2%. 
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BDX67; 67A 
BDX67B; 67C 
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CHARACTERISTICS (continued) 
Tj = 25 °C unless otherwise specified 
Switching times 
(between 10% and 90% levels) 
ICon = 10 A; IBon = —! Bote = 40 mA; 
turn-on time 
turn-off time 


is | ts le 
on >! tort Pi 


Fig. 3 Switching times waveforms. 
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<o— T — 
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Fig. 4 Switching times test circuit. 


October 1985 


typ. 1 ms 
typ 3,5 ps 
Vim = 18V 
Veco = 12V 
Veg = -3V 
R1 = 56Q. 
R2 =220% 
R3 =1800 
R4 = 12 
tp=te< 15 ns 
ty = 10 ups 
T = 500 us 


BDX67; 67A 
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Silicon Darlington power transistors 


CHARACTERISTICS (continued) 


vert. 
oscilloscope 


01.0 


hor. 
oscilloscope 


7273863 .1 


Fig. 5 Test circuit for turn-off breakdown energy. Vipq = 12 V; Rp = 270 Q; icc = 7,8 A; tp = I ms; 
5 = 1%. 
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Fig. 6 Safe Operating ARea at Tp = 25 OC of BDX67. 
| Region of permissible d.c. operation. 


11 Permissible extension for repetitive pulse operation. 


(1) Prot max and Prot peak max lines. 
(2) Second breakdown limits (independent of temperature). 
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Silicon Darlington jsower transistors BDX67-: 67A 
BDX67B; 67C 
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Fig. 7 Safe Operating ARea at Tp = 25 °C. 
| Region of permissible d.c. operation. 


I! Permissible extension for repetitive pulse operation. 


(1) Prot max 29d Prot peak max lines. 
(2) Second breakdown limits (independent of temperature). 
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Fig. 8 Power oertee curve. 
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Fig. 9 Pulse power rating chart. 
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Fig. 10 S.B. voltage multiplying factor at the ICm ax level. 
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Fig. 11 S.B. current multiplying factor at the VcEQmax level. 
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Fig. 12 D.C. current gain. 
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Fig. 14 Base-emitter saturation voltage. 


Fig. 13 Typical base-emitter voltage. 
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Fig. 15 Typical values collector-emitier saturation voltage at Tj 
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BDX68; 68A 
BDX68B; 68C 


DARLINGTON POWER TRANSISTORS 


P-N-P Darlingtons for audio output stages and general amplifier and switching applications. In a TO-3 
envelope. N-P-N complements are BDX69, BDX69A, BDX69B and BDX69C. 


QUICK REFERENCE DATA 


BDX68 | 68A 


Collector-base voltage (open emitter) —VcBO max. 60 | 80 120 V 
Collector-emitter voltage (open base) —VCEQ Max. 60 80 120 V 
Collector current (peak value) —lcM max. 40 A 
Total power dissipation up to 

Tmb = 25 °C Prot max. 200 Ww 
Junction temperature Tj max. 200 oC 
D.C. current gain 

—Ic= 5A;—-VcFz3V hee typ. 3000 

—lc =20A;—Vcfp=3V hee > 1000 
Cut-off frequency 

—Ie =10A;—-VceE=3 V fhe typ. 60 kHz 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-3. 


Collector connected to case 


—+—— 26,6 max ———~> 


109—> 


7Z69700.1 1 ’ 


See also chapters Mounting instructions and Accessories. 
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BDX68; 68A 
BDX68B; 68C 


R1 typ. 1,5 kQ 
R2 typ. 40 Q 


Fig. 2 Circuit diagram. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (1EC 134) 

BDX68 | 68A 
Collector-base voltage (open emitter) —Vcspo max. 60 V 
Collector-emitter voltage (open base) —VCEO max. 60 V 
Emitter-base voltage (open collector) —VEBO max. 5 V 
Collector current (d.c.) —Ic max. 25 A 
Collector current (peak value) | —lem | max. 40 A 
Base current —lp max. 500 mA 
Total power dissipation up to : 

Tmb = 25 9C Prot max. 200 W 
Storage temperature Tstg —65 to + 200 °C 
Junction temperature* Tj | max. 200 OC 
THERMAL RESISTANCE * 

From junction to mounting base Rthj-mb = 0,875 K/W 


* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken.into account. 
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Darlington power transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
IE = 0; -Vcp = —VCBOmax 
IB = 0; -VcE = —2VCEOmax 
Emitter cut-off current 
Ic =0;-Vep=5V 
D.C. current gain* 
—Ic= 5A;-VcE=3V 
—Ic =20A;—Vcfp=3 V 
—Ice=30A;—-VcF=3 V 
Base-emitter voltage* 
—Ie =20A;-Vce=a3V 
Collector-emitter saturation voltage* 
—Ie = 20 A; —Ip =80 mA 
Collector capacitance at f = 1 MHz 
le =1e=0; Veg =10V 
Cut-off frequency 
—lc=10A;-Vcfp=3V 


Small-signal current gain 
—Ilc = 10 A;—-Vcg =3 V; f = 1 MHz 


Diode, forward voltage 
lp =20A 


Switching times 
(between 10% and 90% levels) 


—ICon = 20 A; —lBon = !Boff = 80 mA 
turn-on time 


turn-off time 


* Measured under pulse conditions: tp < 300 us, 6 << 2%. 
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= 6 mA 
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typ. 3000 

> 1000 

typ. 1000 

— 2,5 V 
< 2V 
typ 600 pF 
typ. 60 kHz 
typ. 20 
typ. 2,0 V 
typ. 1 ys 
typ. 3,5 us 
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Fig. 3 Safe Operating ARea. 


| Region of permissible d.c. operation. 
1! Permissible extension for repetitive pulse operation. 


(1) Prot max arid Prot peak max lines. 
(2) Second breakdown limits (independent of temperature). 
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DARLINGTON POWER TRANSISTORS 


N-P-N Darlingtons for audio output stages and general amplifier and switching applications. In TO-3 
envelope. P-N-P complements are BD X68, BDX68A, BDX68B and BDX68C. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO —-max. V 
Collector-emitter voltage (open base) VCEQ max. V 
Collector current (peak value) ICM max. 40 A 
Total power dissipation 

up to Tmpb = 25 PC Prot max. 200 Ww 
Junction temperature Tj max. 200 OC 
D.C. current gain 

Ic = 5A;VceE=z3V hee typ. 3000 

Ic = 20A;Vcp=3V hee > 1000 
Cut-off frequency 

Ic = 10 A; VcFEHz3V thte typ. 50 kHz 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO.3. 


Collector connected to case. 


<—— 26,6 max ———> 


10,9—> 


7269700.1 1, 


See also chapters Mounting Instructions and Accessories 
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R1 typ. 1,5 kQ 
R2 typ. 40 Q 


7Z66445 2 


Fig. 2 Circuit diagram. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
69C 

Collector-base voltage (open emitter) VCBO max. 140 +V 
Collector-emitter voltage (open base) VCEO max. 120 V 
Emitter-base voltage (open collector) VEBO max. 5 V 
Collector current (d.c.) le max. 25 A 
Collector current (peak value) Icom max. 40 A 
Base current (d.c.) Ip max. 500 mA 
Total power dissipation 

Up tO Tmb = 25 OC Prot max. 200 W 
Storage temperature Tstg —65 to + 200 °C 
Junction temperature” Tj max. 200 OC 
THERMAL RESISTANCE ™* 
From junction to mounting base Rth j-mb = 0,875 K/W 


* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Darlington power transistors 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 
le = 0; VcB = VCBOmax 
Ip = 0; VCE = “VCEOmax 
Emitter cut-off current 
lc =0;VeRp=z5V 
D.C. current gain* 
lc= 5A;VecEHRSV 
Ic =20A;Vep=3V 
Ic =30A;VcE=z3V 
Base-emitter voltage* 
lc =20A;VcE=z3V 
Collector-emitter saturation voltage* 
lc = 20 A; lp = 80 mA 
Collector capacitance at f = 1 MHz 
le =lg=0;Vcp=10V 
Cut-off frequency 
Ic = 10 A; VcpHz=3V 
Small-signal current gain 
Ic = 10 A; Vep=3 V; f= 1 MHz 
Diode, forward voltage 
lr =20A 
Switching times 
(between 10% and 90% levels) 
ICon = 20 A; IBon = —!Boft = 80 mA 
turn-on time 


turn-off time 


* Measured under pulse conditions: ty < 300 us, 6 << 2%. 


ICBO 
ICBO 
ICEO 


lEBO 


loff 


BDX69; 69A 


m 2 
< 10 
< 6 
< 10 
typ. 3000 
= 1000 
typ. 4000 
< 2,5 
a 2 
typ 600 
typ. 50 
typ. 20 
typ. 2,5 
typ. 1 
typ. 3,5 


BDX69B; 69C 


mA 
mA 
mA 


mA 


kHz 


us 
Us 
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BDX69; 69A 
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Fig. 3 Safe Operating ARea at Ty, = 25 OC. 


| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(2) Second breakdown limits (independent of temperature). 
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SILICON EPITAXIAL-BASE POWER TRANSISTOR 


N-P-N transistor in a plastic envelope, intended for industrial amplifier and switching applications. 


P-N-P complement is BDX78. 
QUICK REFERENCE DATA 


Collector-emitter voltage (open base) 
Collector-base voltage (open emitter) 
Collector current (d.c.) 
Total power dissipation up to Tmb = 25 OC 
D.C. current gain 

lc=2A;Vcp=2V 
Cut-off frequency 

lc=O3A;VeEp=3V 


MECHANICAL DATA 
TO-220 ~~ 10,3 


Collector connected 
to mounting base 


2 
; 51 
1 not tinned | aie 
12,7 
3 min 


| +-0,9max (3x) 


— << 
2,54 2,54 


ara 


See also chapters Mounting Instructions and Accessories. 


VCEO max. 80 V 
VcBo max. 100 V 
Ic max. 8A 
Prot max. 60 W 
her > 30 
hfe Ps 25 kHz 


Dimensions in mm 


> es 0,6 
we! i 24 


72Z265872.4 ——— 
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BDX77 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage {open collector) 
Collector current (d.c.) 

Collector current (peak value, ty < 10 ms) 


Collector current (surge) 
(ty <2 ms) | 


Base current (d.c.) 
Storage temperature 
Junction temperature 


Total power dissipation up to Tryp = 25 OC 


THERMAL RESISTANCE 
From junction to mounting base 


From junction to ambient in free air 


CHARACTERISTICS 

Tj = 25 OC unless otherwise specified 

Collector cut-off current 
Ip = 0; Vce =30V 
le = 0; Vcp= 70 Vi Tj = 150°C 
le = 0; Veg = 100 V 

Emitter cut-off current 
lc=0; Vegp=5V 

Base-emitter voltage* 
Ic=3A;Vcep=2vV 

Knee voltage* 
lc = 3 A; Ip = value for which 
lc =3,3AatVeopz2V 

Saturation voltages 
lc=2A;1p=0,2A 
Ic=S3A;Ip=O3A 
Ic=6A;Ip=0,6A 
Ic=6A;lp=0,6A 

D.C. current gain* 
Ic=2A;Vcp=2V 

Cut-off frequency 
Ic=O3A;VecE=3V 


* Measured under pulse conditions; ty < 300 us; 6 < 2%. 


April 1981 


VcBO 
VCEO 
VEBO 
Ic 
Icom 


max. 100 
max. 80 
max. 5 
max. 8 
max. 12 
max. 25 
max. 3 
—65 to +150 
max. 150 
max. 60 
= 2,08 
= 70 
< 1 
< 2 
< 0,1 
< 2 
< 1,5 
typ. 1 
= 0,6 
< 1 
< 1,5 
< 2 
> 30 
> 25 


<< < < 


kHz 


Silicon epitaxial-base power transistor 


Transition frequency at f = 1 MHz 


—l—=0,3 A; Vep=3V ft 
Collector-emitter breakdown voltage * 
Ic =0,2 A; Ig =0 V(BR)CEO 


Forward bias second-breakdown collector current 

Voge = 50 V; ty = 0,1s 

Tamb = 25 °C without heatsink l(SB) 
Collector capacitance at f = 1 MHz 

Veg =10V; le =0 Ce 
Switching times 

(between 10% and 90% levels) 

ICon = 2 A; IBon = —!Botf = 9,2 A 

Turn-on time ton 

Turn-off time loff 


* Measured under pulse conditions: ty < 300 us, 6 << 2%, 


typ. 


BDX77 


7 MHz 


80 V 


12A 


200 pF 


1 ps 
4 ws 
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t 7Z77499.5 


Fig. 2 Switching times waveforms. 


Vim 15 V 

Vcc = 20 V 

—-Vep = 4V 

R1 — 

R2 = 3302 

Vim — R3 22 2 
| | | | R4 = 1090 

0 : tp=ts < 15 ns 
~ a bb to = 20 us 

T = 500 us 


—_— T — 
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Fig. 3 Switching times test circuit. 
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Silicon epitaxial-base power transistor BDX77 


7282930 


p 
16 
el eeeemel 


= Sanaa inn 


(comes (eae fe Se Sac one Sond 6 

CS SA OA a a Cc Cm 4 i: a 

aes sw ee SY 7 1 a 
ae ie ee el ae a Aa 


pp ppp ESE d.c. 
Fn) a |i ae 


Fig. 4 Safe Operating ARea at Typ < 25 OC. 


| Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 


(1) Prot max aNd Prot peak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Fig. 5 Power derating curve. 
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BDX77 


2V. 


Fig. 9 D.C. current gain at VcE 


cael 


Fig. 10 Typical collector current. es 25 °C; Vce 
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Silicon epitaxial-base power transistor BDX77 
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Fig. 11 Base-emitter saturation voltage. 
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BDX78 


SILICON EPITAXIAL-BASE POWER TRANSISTOR 


P-N-P transistor in a plastic envelope, intended for industrial amplifier and switching applications. 


N-P-N complement BDX77. 
QUICK REFERENCE DATA 


Collector-emitter voltage (open base) 
Collector-base voltage (open emitter) 
Collector current (d.c.) 
Total power dissipation up to Tmp = 25 OC 
D.C. current gain 

—Ilc=2A;-Vcp=2V 
Cut-off frequency 

—Ilc =0,3A;—-Vcfp a3 V 


MECHANICAL DATA 


Fig. 1 TO-220 


Collector connected glen NDFS, uals 
to mounting base 


2 
! Y 
3.5 max 
1 se 54 
not ae max 
3 1,3 4 12,7 
max” min 
(2x) 


elileos max (3x) 


— + 
2,54 2,54 


cS 


See also chapters Mounting Instructions and Accessories. 


> lege 0,6 
+2,4 


7265872.4 


max. 80 V 
max. 80 V 
max. 8A 
max. 60 W 
> 30 

> 25 kHz 


Dimensions in mm 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


—VcCBO 
—VCEO 
—VEBO 
—I¢ 
—lIcm 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 


Collector current (d.c.) 


Collector current (peak value, ty < 10 ms) 


Collector current (surge) 
tp <2ms 


Base current (d.c.) 
Storage temperature 


Junction temperature 


Total power dissipation up to Tpyp = 25 OC 


THERMAL RESISTANCE 


From junction to mounting base 


From junction to mounting base in free air 


CHARACTERISTICS 
qj = 25 OC unless otherwise specified 


Collector cut-off current 
Ip = 0; -Vcg = 30 V 
le = 0; -Vep = 70V; Tj = 150 °C 
le = 0; —Vcp = 100 V 
Emitter cut-off current 
Ic =0;—-Vep=5V 
Base-emitter voltage* 
Knee voltage* 
—Ic =3 A; —Ip = value at which 
—Ic=3,3Aat—VcpH2V 
Saturation voltages* 
—Ic=3A;—Ip=03A 
—Ic=2A;—-Ip =0,2A 
—Ic =6A;—Ip=O06A 
—Ic =6A;—Ip =0,6A 


* Measured under pulse conditions: tp < 300 us, 5 < 2%. 


December 1980 


—lcs 


max. 80 
max. 80 
max. 5 
max. 8 
max. 12 
max 25 
max. 3 
—65 to + 150 
max. 150 
max. 60 
= 2,08 
= 70 
< 1 
< 2 
< 0,1 
< 2 
— 1,5 
typ. 1 
< 1 
< 0,6 
< 1,5 
< 2 


>Pr<ecc 


<<< < 


Silicon epitaxial-base power transistor 


Collector-emitter breakdown voltage* 
—Ic =0,2 A; ip =0 

D.C. current gain* 
—Ic=2A;—-Vcgpg=2V 

Cut-off frequency 
—I¢=0,3A;—-Veg =3 V 


Transition frequency at f = 1 MHz 
—lp =0,3A;—Vep=3V 


Forward bias second-breakdown collector current 


Collector capacitance at f = 1 MHz 
—Vcp = 10V; Ie =0 

Switching times 

(between 10% and 90% levels) 


—ICon = 2 A; —IBon = !Boff = 9,2 A; 
turn-on time 


turn-off time 


t 7Z77491.4 


Fig. 2 Switching times waveforms. 


—Vim = 15 V 
—Vcc = 20V 
+Vpp= 4V 


* Measured under pulse conditions tp < 300 us; 6 < 2%. 


V(BR)CEO 
hFE 


thfe 


toff 


R1 = 56 2 
R2 = 33 Q 
R3 = 22 Q 
R4 = 102 


BDX78 


> 80 V 
> 30 

> 25 kHz 
> 7 MHz 
> 1,2 A 
< 200 pF 
typ. 1 ys 
typ 2 US 


ty = t= 15 ns 
ty = 10us 
T = 500 us 
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Fig. 4 Safe Operating ARea at Tryp < 25 OC. 


| Region of permissible d.c. operation. 
Il Permissible extension for repetitive pulse operation. 


(1) Prot max and Prot peak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Fig. 7 S.B. voltage multiplying factor at the —I¢ may level. 
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Fig. 8 S.B. current multiplying factor at the —VCEQ max level. 
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Fig. 10 Typical values collector current. —-VcE 


697 


December 1980 


BDX78 


7Z62398 15 : 7262396 


$ 5 (a 
Seneeeeeaue 
. ee a Ei VCR =2 Vie 
-VBEsat C CH) 7,=28 °c [0 
(V) (A) ited elle 
: es es Saf 
i 
See as 
ane ry a _Seceseeeen 
See sO el 
Pict loko ake 
io 
a 
i EB a EN a 
2 SS 
Fa 
OO OO a 9 Oa 
oa Gi fe i OA 
; 5 COCECCC EA 
Ha 
Go a 6 Os ea OY, bt 
Moree eye eee 
nes eee EReeenenee 
i peer ceil 
f FD sO 
ee a a Ha co 
i el OG ila 
Ae oder aia 
 Geaue iC oO a 9 CE PCE 
0 5 -Ic (A) 10 Oo... ] -VpR (V) 2 


Fig. 11 Base-emitter saturation voltage. Fig. 12 Collector current. 
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Fig. 14 Typical values collector-emitter saturation voltage at qj = 25 9C. 
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SILICON EPITAXIAL BASE POWER TRANSISTORS 


N-P-N transistors in TO-3 envelope for audio output stages and general amplifier and switching 
applications. P-N-P complements are BDX92, BDX94 and BDX96. 


QUICK REFERENCE DATA 


BDX91 | BDX93 |BDX95 


Collector-base voltage (open emitter) VcsBo 
Collector-emitter voltage (open base) VCEO 
Collector current (peak value) ICM max. 12 A 
Total power dissipation up to 

Tmb = 25 °C Prot max. 90 W 
Junction temperature Tj max. 200 OC 
D.C. current gain 

Ic=3A; Vee =2V hee > 20 
Transition frequency 

Ic=1A;VcE=10V fT > 4 MHz 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-3. 


Collector connected to envelope. 
—»> Imax 


+—— 26,6max——— > 


7 2,5 


1 
726970011 , 


See also chapters Mounting Instructions and Accessories. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BDX91 | BDX93 | BDX95 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 


Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to 
Tmb = 25 °C 

Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to mounting base 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
le = 0; VcB = VCBOmax 
le = 0; Vcp = 2VCBOmax:? qj = 200 °C 
IB = 0; VcE = VcEOmax 
Emitter cut-off current 
lc =0; Vep=5V 
D.C. current gain* 
Ic=3A;VcE=2V 
Ic =5 A; VcE=2vV 
Base-emitter voltage” 
Ic =3A;VcpE=2VvV 
Collector-emitter saturation voltage* 
Ic=3A;Ip=O3A 
Ic=5A;IB=1A 
Base-emitter saturation voltage* 
Ic=S3A; Ip=O3A 
Ic=S5A;IB=ATA 


VCEsat 
VCEsat 


VBEsat 
VBEsat 


* Measured under pulse conditions: ty < 300 us, 6 < 2%. 


April 1981 - 


max. 12 
max. 90 
—65 to + 200 

max. . 200 

1,94 
< 0,1 
< 2 
< 1 
< 1 
> 20 
> 10 
<< 1,4 
< 0,8 
< 1 
< 1,5 
< 2 


K/W 


mA 
mA 
mA 


mA 


Silicon epitaxial base power transistors 


Small-signal current gain at f = 1 kHz 


[c= 0,5 A;Vcp=10V hfe > 40 
Transition frequency 
lc=1A;Vcep=10V ty > 4 MHz 
BDX91 | BDX93 | BDX95 
Collector-emitter breakdown voltage* 
lc = 100 mA ViBR)CEO = GO 80 10G V 


Switching times 
(between 10% and 90% levels) 
Icon = 3 A; lBon = —!Botft = 9,3 A 


Turn-on time ton ve me ie 

1 . typ. 1,2 LS 

urn-off time toff c > ‘is 
7Z77499.5 + 


90% 
Ip 
10% | 
90% 
Ic 
10% 
Fig. 2 Switching times waveforms. 
Vim 55 V 
Vec = 30V 
—Vep = 5V 
R1 = 150 22 
R2 = 8222 
VIM—p R3 = 202 
R4 = 102 
0 tr=ts < 15ns 
T = 500 us 
—_— T —» 


7278131 ; eee ee Raed 
Fig. 3 Switching times test circuit. 
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Fig. 4 Safe Operating ARea at Typ < 25 OC. 


| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(1) Ptot max and Prot peak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon epitaxial base power transistors 
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Silicon epitaxial base power transistors 
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2V; Tj = 25 °C. 


Fig. 9 D.C. current gain at Vce 
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Fig. 10 Typical values collector-emitter saturation voltage. 


707 


August 1983 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


P-N-P transistors in TO-3 envelope for audio output stages and general amplifier and 
switching applications. N-P-N complements are BDX91, BDX93 and BDX95. 


QUICK REFERENCE DATA 
BDX92| BDX94|BDX 96 
Collector -base voltage (open emitter) 
Collector -emitter voltage (open base) 
Collector current (peak value) 


Total power dissipation up to 


_ 9c 0 
ete = 25 °C 


Junction temperature 


D.C. current gain 
-[_ =3 A; 
I, 
Transition frequency 


“—I.=1 A; -V=10 
Ig=1 As Yop V 


MECHANICAL DATA Dimensions in mm 


TO-3 
Collector connected to envelope 
—+—— 26,6 max -——_> 


10.9—> 7269700. _ 12,8 . 


See also chapters Mounting instructions and Accessories. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 
| BDX 92] BDX94| BDX96 


Collector -base voltage (open emitter) —Vano max. V 
Collector -emitter voltage (open base) “Varo max. V 
Emitter -base voltage (open collector) “VERO max. Vv 
Collector current (d.c. ) “I, max. 8 A 
Collector current (peak value) all cM max. 12 A 
Total power dissipation up toa 
= 950 

Tab = 25 °C Pat max. 90 W 
Storage temperature ae -65 to +200  & 
Junction temperature a max. 200 oC 
THERMAL RESISTANCE 
From junction to mounting base Rea (nb 1,94 / 
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CHARACTERISTICS Tj = 25 °C unless otherwise specified 


Collector cut-off current 


Ip = 9; -Vop = ~VYCBOmax -IcBo 
=Q: - = eel ae OC: > 

Ig = 0; -Vop = 30 V; T; = 200 °C: pe?) 

I = 0; Vop= 40 V; T; = 200 °C: BDX94 -Iapo 
=Q: - = 7; = °C: BD? 

Ig = 0: -Vop = 50 V; T; = 200 °C: BDX96 | 


Ip = 0; -Vor = ~VorOmax ~IcKO 
Emitter cut-off current 
Ia — QO; -Vip = 5 V -lIgRo 


D.C. current gain 1) 


“Io =5A; -Vop=2V hep 
Base-emitter voltage 1) 
=e -_ 3 A; = Gh = 2 V ~VpRr 


Collector-emitter saturation voltage 1) 


Sle ao Ae, She Ora Vin eae 

Sloe aay lg | =V Great 
Base-emitter saturation voltage 1) 

Gk orien. ly = Oo ~Vaneat 

“Ig = 54; -Ip= 1A ~VBEsat 


Small-signal current gain at f = 1 kHz 


“In =0,5 A; -Vop = 10V Dee 


Transition frequency 


1) Measured under pulse conditions: tp < 300 us, 6 < 2%. 
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No 


40 


mA 


mA 


mA 


MHz 
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BDX92 
BDX94 
BDX96 


CHARACTERISTICS (continued) Tj = 25 °C unless otherwise specified 


Switching times (between 10% and 90% levels) 


~IGon = 3 AS ~IBon = Ipote = 0.3 As Voc = —30 V 


typ. z 

Turn-on time ton a " i - 
] 

Turn-off time loft be 2 


Test circuit 


Vim = 55V 

tp =te= 15ns 

tp = l0us 

T  =500us 

ot 
Vim : | 
i 
Ee 7Z724794 
‘TL 
Op aS SE 
[came (san Cs CC fa es a ee a ee is 

eae ais ge eae ees ae 

ne eel TT 
ee eee | lll 
a NA NO 

10? | ee 
es et ee eo Pee er id 
| ee 
Ht Beek ht SSNS 
Saeaieeieeel eeee ae I Ee ee 
aa ie ape Fe ee Pt WALT 
Ce in oo 
10-2 | 107! 1 —I0 (A) 10 


Typical small-signal current gain as a function of collector current; -VcR=2V. 
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Safe Operating ARea with the transistor forward biased 
I Region of permissible d.c. operation 


II Permissible extension for repetitive pulse operation 


) Ps and P lines. 
tot max peak max 


) Second-breakdown limits (independent of temperature). 
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SILICON DIFFUSED POWER TRANSISTORS 


High-speed switching n-p-n transistors in a metal envelope intended for use in converters, inverters, 


switching regulators and switching control amplifiers. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 


Collector-emitter voltage (open base) 


Collector current (peak value) 
Total power dissipation up to Tmp = 70 °C 
Collector-emitter saturation voltage 
Ic=10A;IRp=1A 
Fall time 
Ic =5A;lp=—lIpy=0,5A 
Vec =30V 


Transition frequency at f = 5 MHz 
Ic =0,5A;VcE=5V 

MECHANICAL DATA 

Fig. 1 TO-3. 

Collector connected to case. 


<+——- 26,6 max ——-> 


VCBO V 
VCEO Vv 
ICM A 
Prot max 40 W 
VCEsat < 1 V 
tr < 0,2 US 
fr typ. 70 MHz 


Dimensions in mm 


7Z69700.1 11,2 


See also chapters Mounting instructions and Accessories. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BDY90 | BDY91 


Collector-base voltage (open emitter) 
Collector-emitter voltage (Vep = 1,5 V) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 


Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Base current (peak value) 

Emitter current (d.c.) 

Emitter current (peak value) 

Total power dissipation up to Tryp = 70 °C 
Storage temperature 

Junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current. 


Ves = 1,9 Vi VcE = VCEXmax: 
VeB = 1,5 V; VCE = VCEXmax: Tmb = 150 °C 


Saturation voltages 
Ic=5A; Ip =O0,5A 


Ic =10A;IRp=1A 
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—65 to + 150 
150 
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Silicon diffused power transistors 


CHARACTERISTICS 
D.C. current gain 


Ic=1A;VcpHz2VvV hFE = 35 

IC =5A; Veep =z5V hee 30 to 120 

Ic =10A;Vcep=5V hFe > 20 
Transition frequency at f = 5 MHz 

Ic =0,5A;VcR=5V tr typ. 70 MHz 


Switching times 


Turn on time 
Ic=5SA;ip=—Ipy=0,5A 
Veco =30V ton < 0,35 us 
Turn off time 
Ic =5A; lp =—Ipy=0,5A 
Vcc = 30 V storage time ts <= 1,3 us 
fall time ty < 0,2 us 


time 


Vce 


30V 


Vep=-6V 72109683 output waveform — 


Fig. 2 Test circuit and waveforms. 


Pulse generator: 
Rise time t <  50ns Pulse duration tp = 20us 
Fall time te <  50ns Duty cycle 6 =0,02 
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Fig. 3 Safe Operating ARea (Regions | and || forward biased). 


| Region of permissible d.c. operation 
Il Permissible extension for repetitve pulse operation 
Ill Repetitive pulse operation in this region is allowable, provided —Vpr 2 1,5 V 


(1) Independent of temperature 


720 October 1980 | 


721 


4 


10 
1071 


oe ee eee eee 
(se8Rm 


tp (ms) 
7267084 


(s) 


October 1980 


tke ec ty 
WEIN WUE EU CHE ITT * 
ofS | 
iiitaas ews ee 
aaa 0 a aa 1 ae See Sa eee ee ee Sa 2 ii = 


ee ee ee ee ee 
eae 2 ae A ee ee a / 8 
ema 2 ne ce eee 2 Bf 8 


mee 02 a ee 9 sw 
SOUTER OR MONRO Al 


TTA i 


| 


e 
iq 
1} 
1 


P| | 
— 
a 
eae 
rs 
= 
eas 
fsa 
* 
10° 


ne ae on ne 


| 
rf 


Fig. 4 Pulse power rating chart. 
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Fig. 5 S.B. voltage multiplying factor at the Ic max level. 
S.B. current multiplying factor at the BDY90 VcEQmax level (100 V). 
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S.B. current multiplying factor at the VCROQmax level (100 V) of BDY90 


S.B. voltage multiplying factor at the I¢max level 
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S.B. current multiplying factor at the VCROmax level (80 V) 
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S.B. current multiplying factor at the VoROmax level (60 V) 
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Fig. 7 S.B. current multiplying factor. 
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Silicon diffused power transistors 
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Fig. 8 Collector-emitter current. Fig. 9 D.C. current gain. 
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Fig. 10 Typical base current. Fig. 11 Transition frequency. 
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Fig. 13 Collector-emitter saturation voltage 
as a function of junction temperature. 
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BDY90A 


SILICON DIFFUSED POWER TRANSISTOR 


High-speed switching n-p-n transistor in a metal envelope intended for use in converters, inverters, 
switching regulators and switching control amplifiers. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 120 V 
Collector-emitter voltage (open base) VCEQ max. 100 V 
Collector current (peak value) Icom max. 15 A 
Total power dissipation up to Tmp = 70 °C Prot max. 40 W 
Collector-emitter saturation voltage 

Ic =12A;lp=1,2A VCEsat < 1,0 V 
Fall time 

Ic = 5,0 A; Ip = —Ipm = 0,5 A; Vec = 30 V te < 0,2 us 
Transition frequency at f = 5 MHz 

Ic=0,5A;VcE=5V tT typ. 70 MHz 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-3. 


Collector connected to case. 


—> Imax —<- 


+ 26,6 max —-—_> 7 25 
4,2 
ae 
20,3 y 
max ee 1,0 
| 4 
| 12,8 
7269700.1 _ ii, ee 


See also chapters Mounting instructions and Accessories. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (Veg = 1,5 V) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Base current (peak value) 

Emitter current (d.c.) 

Emitter current (peak value) 

Total power dissipation up to Tmp = 70 PC 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current. 
Vep = 1,5 V; VceE = VCEXmax: Tmb = 150 °C 


Saturation voltages 
Ic=5A;Ip=0,5A 


Ic =12A;lp=ai12A 
D.C. current gain 

lc= 1A;Vcpz2vV 

Ic= 5A;VceE=5vV 

Ic=12A;VcpE=5V 


Transition frequency at f = 5 MHz 
Ic =0,5A;VcE=5V 
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VCBO 
VCEX 
VCEO 
VEBO 


max 120 
max 120 
max. 100 
max. 6 
max. 12 
max. 15 
max. 2 
max. 3 
max. 15 
max. 15 
max. 40 
—65 to + 150 
max. 150 
2,0 

< 3 
< 0,5 
< 1,2 
< 1,0 
< 1,5 
> 35 
30 to 120 

> 20 
typ. 70 


=rrprrprprp,reryr<«c<«<<e«< 


Oo Oo 
oO oO 


K/W 


<< << 


MHz 


Silicon diffused power transistor BDY9SOA 


Switching times 
Turn on time 

Ic =5A; lp =—lpm = 0,5 A; Veg = 30 V ton < 0,35 ps 
Turn off time 

Ic = 5A; 1p =—Ipy = 0,5 A; Vee = 30 V 


storage time ts < 1,3 ps 
fall time tf < 0,2 ps 
Ip 
time 
~Ipm 
Voce —>| ton |<— = tort \+— 
| | 
clipes ca 
| 
Vap=-6V me as eo 
time 
eeloeon output waveform 
Fig. 2 Test circuit and waveforms. 
Pulse generator: 
Rise time tp < 50 os Pulse duration ty = 20, us 
Fall time te < 50 os Duty factor = 0,02 
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Fig. 3 Safe Operating ARea (regions | and I! forward biased). T,,, < 70 °C. 


[| Region of permissible d.c. operation 

Ii Permissible extension for repetitive pulse operation 

lil Repetitive pulse operation in this region is permissible, 
provided —Vpe- 2 1,5 V 


(1) Second breakdown limits (independent of temperature) 
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Fig. 6 Collector-emitter current as a 
function of junction temperature. 
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Fig. 7 D.C. current gain at Vcg = 5 V 
and Tj = 25 oC. 
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Fig. 9 Transition frequency as a function 
of the collector current. 
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Silicon diffused power transistor BDY9SOA 
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Fig. 12 Typical base-emitter saturation Fig. 13 Typical base-emitter 
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DEVELOPMENT DATA 


This data sheet contains advance ir‘ormation and 
specifications are subject to change without notice. 


PH2955T 


SILICON EPITAXIAL-BASE POWER TRANSISTOR 


P-N-P transistor in a plastic envelope. With its n-p-n complement PH3055T they are primarily intended 
for use in hi-fi equipment delivering an output of 15 to 25 W into a4 Q or 8 © load. 


QUICK REFERENCE DATA 


Collector-emitter voltage (open base) 
Collector current (d.c.) 
Total power dissipation up to Tryp = 25 PC 


Transition frequency at f = 1 MHz 
—Ic =0,5A;—-Vce=10V 


MECHANICAL DATA 
Fig. 1 TO-220. 


Collector connected 
to mounting base. Se 10,3 


_ Y 
3,5 max 54 
not tinned ones 
ae _ 4 12,7 
max min 
(2x) 


| <0,9max (3x) 
<q 


54 2,54 


aa 


+ 
2 


See also chapters Mounting instructions and Accessories. 


ao 


—-VcEQ max. 60 V 
—Ic max. 110A 
Prot max. 75 W 
fT > 2 MHz 


> Pe 0,6 


<+2,4 


7265872.4 


Dimensions in mm 
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PH2955T 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value, tp < 10 ms) 
Base current (d.c.) | 
Total power dissipation up to Tmp = 25 9C 
Storage temperature 

Junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 
From junction to ambient in free air 


CHARACTERISTICS 
Tj = 25°C unless otherwise specified 
Collector cut-off current 
Ip =0;-Vcp = 30 V 
le =0;-Vcp=70V 
le = 0; —Vcp = 70 V; Tj = 150 OC 
Vee = 1,5 V;—-Vep = 70V 
VBE = 1,5 V;—Vcp = 70 V; Tj = 150 OC 
Emitter cut-off current 
Ic =0;—-VeRp=5V 
Saturation voltages* 
—Ic= 4A;-Ip=0,4A 


—Ic = 10-A;—-Ip =3,3A 


Base-emitter voltage* 
—Ic =4A;—Vcp=4V 
D.C. current gain* 
—Ic= 4A;-Vcp=4V 
—Ic =10A;—VcpE=4V 


Transition frequency at f = 1 MHz 
—Ic¢ =0,5A;—Vcg =10V 


* Measured under pulse conditions: tp < 300 us, 6 << 2%. 
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—VcBO 
—-VCEO 
—VEBO 
7; | Cc 
—Icm 
=f B 
Prot 

T stg 

qj 


Rth j-mb 
Rth j-a 


—ICEO 
—IcBo 
—IcBo 
—ICEX 
=ICEX 


—lEBO 

—VCEsat 
—VBEsat 
—VCEsat 


—VBE 


hFE 
NFE 


fT 


max. 70 
max. 60 
max. 5 
max. 10 
max. 12 
max. 4 
max. 75 
—65 to + 175 
max. 150 
= 1,67 
= 70 
< 0,7 
< 1 
< 5 
< 1 
< 5 
< 5 
< 0,8 
< 1,8 
< 4 
< 1,8 

20 to 70 
> 5 
> 2 


=rrprr<c<c«c 


MHz 


Silicon epitaxial-base power transistors PH2955T 


Switching times 


—ICon = 2 A: IBon = !Boff = 9,2 A 
turn-on time ton < 1 ys 


turn-off time toff << 2 us 


t 7277491.4 


7278130 


<—{ 

bh 

< 

QO 

~ 

= Fig. 3 Switching times test circuit. 

= 

O “Vin =15V RB. = 22 

iu Vcc =20V.R4-s = :1029 

rf +Vep = 4V tp=tp= 15ns 

fal R1 = 56 2 tp = 10us 
R2 = 33 2 FE = 500 us 
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Fig. 4 Typical values d.c. current gain at -Vop =2 V. 
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PH2955T 
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Fig. 5 Safe Operating ARea; Trp = 25 OC. 


| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(2) Second-breakdown limits (independent of temperature). 
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DEVELOPMENT DATA 
This data sheet contains advance information and PH3055T 


specifications are subject to change without notice. 


SILICON EPITAXIAL-BASE POWER TRANSISTOR 


N-P-N transistor in a plastic envelope. With its p-n-p complement PH2955T they are primarily intended 
for use in hi-fi equipment delivering an output of 15 to 25 W into a 4 Q or 8 load. 


QUICK REFERENCE DATA 


Collector-emitter voltage (open base) VCEQ max. 60 V 
Collector current (d.c.) Ic max. 110A 
Total power dissipation up to Tmph = 25 PC Prot max. 7/75 W 
_ Transition frequency at f = 1 MHz 
lc =0,5 A; VcpE = 10V fT we 2 MHz 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-220. | 


Collector connected 
to mounting base. 


2 
1 
t 3 
3,5 max 
not tinned | 
1,3 
max 
(2x) 


> = 0,6 


el «2,4 


7265872.4 


See also chapters Mounting instructions and Accessories. 
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PHSOS5T 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VcBO max. 70 V 

Collector-emitter voltage (open base) VCEO max. 60 V 

Emitter-base voltage (open collector) | VEBO max. 5 V 

Collector current (d.c.) Ic max. 10 A 

Collector current (peak value, ty < 10 ms) Icom - max. 12 A 

Base current (d.c.) Ip max. 4A 

Total power dissipation up to Tmp = 25 OC Prot max. 75 W 

Storage temperature 3 | T stg —65 to+ 175 °C 
Junction temperature | Tj max. 150 °C 


THERMAL RESISTANCE 
From junction to mounting base Rthj-mb = 1,67 K/W 
From junction to ambient in free air Rth j-a = 70 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


Ip =0;VceE=30V ICEO sa 0,7 mA 

le =0;Vcp=70V IcBo < 1 mA 

le = 0; Vcp = 70 V; Tj = 150 °C ICBO < 5 mA 

Vcge = 70 V; VpF =—1,5V ICEXx < 1 mA 

VcE = 70 V; Vee =—1,5 V; Tj = 150 OC loEX < 5 mA 
Emitter cut-off current 

Ic=O0O;VeRp=5V lEBO < 5 mA 
Base-emitter voltage* 

Ic=4A; Veep =4V VBE < 1,8 V 
Saturation voltage* 

lc= 4A;Ip=04A VCEsat i 0,8 V 

VBEsat ee 18V 

Ic=10A; 1p =3,3A VCEsat < 4V 
D.C. current gain* 

Ic = 4A;VcE=4V hFE 20 to 70 

Ic=10A; Voce =4V hfe > 5 
Transition frequency at f = 1 MHz 

lc =0,5 A; VcE=10V fT = 2 MHz 


* Measured under pulse conditions: tp < 300 us, 6 << 2%, 
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Silicon epitaxial-base power transistor PH3055T 


Switching times 
ICon = 2 A; IBon = —'Bott = 02 A 


Turn-on time ton < 1 ys 
Turn-off time toff < 4 us 
t 7Z77499.5 Wee 


Vim — 
0 
= & ty 


_— > 


x 7278131 
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< Fig. 3 Switching times test circuit 
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rs} Vim=15V R3 = 220 

aT Vec= 20V R4 = 1092 

rf Vep=—-4V tr=te< 15ns 

Q R1 = none tp 20 us 
R2 = 33 T = 500 us 
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Fig. 4 Typical values d.c. current gain at Vcp = 2 V. 
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PH3055T 


72Z88769.1A 
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Fig. 5 Safe Operating ARea, Tmp < 25 PC. 


| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(1) Prot max 4nd Poeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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TIP29; A; B; C 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


N-P-N silicon transistors in a plastic envelope intended for use in output stages of audio and television 


amplifier circuits where high peak powers can occur. 


QUICK REFERENCE DATA 


Collector-base voltage VCBO 
Collector-emitter voltage VCEO 
Collector current (peak value) ICM 
Total power dissipation up to Tmp = 25 OC Prot 
Junction temperature qj 
D.C. current gain 

Ic = 200 mA; Vcg =4V hee 

Ic=1A;VcE=4V FE 
Transition frequency at f= 1 MHz 

Ic = 200 mA; Vcg = 10 V fr 


MECHANICAL DATA 
Fig. 1 TO-220AB. 


Collector connected 40.3 
e <—_q4— 9 
to mounting base. max 
~~, 3.6 ~< 
Y 
2,8 
2 
4 
1 
3 
t t 
3,5 max 54 
not ee ; aa 
1,3 4 12,7 
max” min 
(2x) 


elileog max (3x) 


—_ <—— 
2,54 2,54 


aa 


See also chapters Mounting Instructions and Accessories. 


max 3 A 
max 30 W 
max 150 OC 
> 40 

15 to 75 
> 3 MHz 


Dimensions in mm 


> a 0,6 


= +24 


7265872.4 
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TIP29; A; B; C 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Total power dissipation up to Tmp = 25 PC 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 


From junction to ambient in free air 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 
Ip =0; VcE =30V 
Ip =0; VcgE = 60 V 
VBE = 9; VcE = VCBOmax 
Emitter cut-off current 
Ic =0;Vep=z5V 
D.C. current gain* 
Ic = 200 mA; VcgE =4V 
Ic=1A; Vee =4V 
Base-emitter voltage* * 
Ic=1A; Vee =4V 
Collector-emitter saturation voltage* 
Ic=1A; lp =0,125A 
Collector-emitter breakdown voltage* 
Ip =0; Ic =30mA 
Small-signal current gain 
lc = 0,2 A; Veg = 10 V; f = 1 kHz 
Turn-off breakdown energy 
L=20mH; lec = 18A 


VBE 
VCEsat 
V(BR)CEO 
Ihe 


E(BR) 


* Measured under pulse conditions: ty < 300 us; 6 < 2%. 
** Vee decreases by about 2,3 mV/K.with increasing temperature. 


October 1983 


max. 
max. 
max. 
max. 
max. 
max. 


max. 


max. 


TIP29 


0,4 

30 

—65 to+ 150 
150 


4,17 
70 


TIP29; A| TIP29B; C 


K/W 


0,3 — mA 
~ 0,3 mA 
\ocnneansentarannnamenantenen, ameneemennvenacesiemememmeene/ 
0,2 mA 
1 mA 
40 
15 to 75 
1,3 V 
0,7 V 
TIP29 A {iB C 
40 60 | 80 ; 100 V 
‘cepa Sear ACERT Ath SR ARE 
20 
32 mJ 


Silicon epitaxial base power transistors TIP29; A: B; C 


Transition frequency at f = 1 MHz 
Ic = 0,2 A; Vee =10V fr > 3 MHz 
Switching times 
(between 10% and 90% levels) 
ICon = 1A; IBon = —'Botf =9,1 A 
Turn-on time 


ton typ. 0.4 us 
Turn-off time toff typ. 1,5 ys 
t 7277499.5 aes 
Fig. 2 Switching times waveforms. 
VIM 16 V 
Vee = 20V 
—VpB = 64V 
R1 = 820 
R2 = 820 
V R3 = 822 
IM — R4 = 202 
tp=tp < 15ns 
tp = 20us 


=-—_-_ 7. 
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Fig. 3 Switching times test circuit. 
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TIP29; A; B; C 
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Fig. 4 Safe Operating ARea; Tryp = 25 OC. 


| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(1) Prot max aNd Poeak max lines. 
(2) Second breakdown limits, independent of temperature. 
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Silicon epitaxial base power transistors TIP29; A; B; C 
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Fig. 5 Typical static forward current transfer ratio as a function of the collector current. Vcp=4 Vy. 
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TIP30O; A; B; C 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


P-N-P silicon transistors in a plastic envelope intended for use in output stages of audio and television 


amplifier circuits where high peak powers can occur. 


QUICK REFERENCE DATA 


Collector-base voltage —VcBO 
Collector-emitter voltage —-VCEO 
Collector current (d.c.) —lcm 
Total power dissipation up to Tmp = 25 °C Prot 
Junction temperature qj 
D.C. current gain 

“lee TA Vce Sav hFE 
Transition frequency 

—Ie = 200 mA; —Vcg = 10 V fr 


MECHANICAL DATA 
Fig. 1 TO-220AB. 


Collector connected 
to mounting base. 


3,5 max 54 
not tinned max 
1,3 | A 12,7 
max min 


lilo max (3x) 
+ na 


54 2,54 


cS 


See also chapters Mounting Instructions and Accessories. 


— Ps 0,6 


>| 2,4 
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15 to 75 


3 MHz 


Dimensions in mm 
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—TIP30; A; B; C 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

| TIP30 | 
Collector-base voltage (open emitter) —VcBo max. 80 
Collector-emitter voltage (open base) —VCEO max. 40 
Emitter-base voltage (open collector) —VEBO max. 5 V 
Collector current (d.c.) —ic max. A 
Collector current (peak value) —lcm max. oad A 
Base current (d.c.) —Ip max. 0,4 A 
Total power dissipation up to Trp, = 25 PC Prot max. 30 W 
Storage temperature Tstg —65 to +150 OC 
Junction temperature Tj max. 150 OC 
THERMAL RESISTANCE | 
From junction to mounting base Rth j-mb = 4,17 K/W 
From junction to ambient in free air Rth j-a = 70 K/W 


CHARACTERISTICS 


125 OC unless otherwise specified 
TIP30;A | TIP30B;C 


Collector cut-off current 


—lp =0;—Vcg = 30V —IcCEO < 0,3 — mA 

—lp =0;—-Vcg = 60 V —ICEO < _ 0,3 mA 

—VBE = 9; —-VcE = —-VCBOmax —ICES = 0,2 mA 
Emitter cut-off current 

Ic = 0; -Vep=5V —lEBO < 1 mA 
D.C. current gain* 

—Ic¢ = 200 mA; —VcE =4 V hFE > 40 

—Ic=1A;—-VcE =4V hFE 15 to 75 
Base-emitter voltage* 

—Ic=1A;—-VceE=4V —VBE < 1,3 V 
Collector-emitter saturation voltage* 

—lc =1A;—-Ip =0,125A —VCEsat < 0,7 V 
Collector-emitter breakdown voltage* TIP3O A| 8B C 

Ip =0;—Ic =30mA —V(BR)CEO => 40 60 | 80 | 100 
Small-signal current gain 

—I¢ = 0,2 A; -Vce = 10 V; f= 1 kHz Ihfal > 20 
Turn-off breakdown energy 

L= 20 mH; Icc= 1,22 A E(BR) > 15 mJ 


* Measured under pulse conditions: tp < 300 us; 6 < 2%. 
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Silicon epitaxial base power transistors 


TIP3O; A; B; C 


Transition frequency at f = 1 MHz 
—le = 200 mA; —Vcg = 10 V 


Ee > 3 MHz 
Switching times 
—lCon = 1A; —lBon = !Boff =9,1A 
turn-on time ton typ. 0,3 us 
turn-off time toff typ. 0,7 us 
<—4—_ 
Fig. 2 Switching times waveforms. 
Vcc 
—Vim = 16V 
—-Vec = 20V 
+Vepp = 64V 
R1 = 820 
R2 = 822 
0 R3 = 820 
| | | | R4 = 200 
Vimn— tp=tp = 15ns 
m = tp = 204s 
~ se T = 500 us 
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Fig. 3 Switching times test circuit. 
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TIP30; A; B; C 
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Fig. 4 Safe Operating ARea; Ty, = 25 OC. 


| Region of permissible d.c. operation. 
Il Permissible extension for repetitive pulse operation. . 


(1) Prot max and Poeak max lines. 
(2) Second breakdown limits independent of temperature. 
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TIP30; A; B; © 
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Fig. 5 Typical static forward current transfer ratio as a function of the collector current. -VcF 
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TIP31; A; B; C 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


N-P-N transistors in a plastic envelope intended for use in audio output stages and general amplifier and 
switching applications. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VcBO 
Collector-emitter voltage (open base) VCEO 
Collector current (d.c.) Ic 
Collector current (peak value) lcm max. 5 A 
Total power dissipation up to Tmph = 25 OC Prot max. 40 W 
Junction temperature Tj max. 150 oC 
D.C. current gain 
lc=1A;VcE=4V hee > 25 

Ie=S3A; Veep =4V hee 10 to 50 

MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-220AB. 
Collector connected 


to mounting base. 
Y 
2 5,9 
min 
ee leona 
1 4 15,8 
max 
| 
top view 
> legs 0,6 
wel lt 2,4 
7265872.4 <—+—- 


See also chapters Mounting Instructions and Accessories. 
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TIP31; A; B; C 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) VcBO 

Collector-emitter voltage (open base) VCEO 

Emitter-base voltage (open collector) VEBO 

Collector current (d.c.) Ic 

Collector current (peak value) Icm 

Base current (d.c.) Ip 

Total power dissipation up to Tmb = 25 OC Prot 

Storage temperature Tstg —65 to + 150 oC 
Junction temperature Tj max. 150 oC 


THERMAL RESISTANCE | 
From junction to mounting base Rthj-mb = 3,12 K/W 
From junction to ambient (in free air) Rthj-a = 70 K/W 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 


lp = 0; Vee = 30V ICEO < 

lp = 0; Veg = 60 V ICEO < 

Vee = 9; VcE = VCBOmax ICES < 
Emitter cut-off current 

lc=0;Vep=5V lEBO < 1 mA 
D.C. current gain * 

lc=1A;VcE=4V © hee > 25 

Ic=S3A;Vcp=a4V hee 10 to 50 
Base-emitter voltage ** 

Ic=3A; Vee =4V VBE < 1,8 V 
Collector-emitter saturation voltage * 

Ic=3A;lp=0,375A VCEsat 
Collector-emitter breakdown voltage * 

Ip =0;1¢=30mA V(BR)CEO 
Small-signal current transfer ratio 

Ic=0,5A; Veep = 10V; f= 1 kHz heal 2 20 

lc =0,5 A; Veg = 10 V; f= 1 MHz Ihfel > 3 
Turn-off breakdown energy 

L=20mH;!lcc=1,8A E(BR) > 32 mJ 


* Measured under pulse conditions: ty < 300 us; 6 S 2%. 
** Vee decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors TIP31; A; B; C 


Switching times 
(between 10% and 90% levels) 
ICon = 1A; !Bon = —'Boff = 9,1 A 
Turn-on time ton typ. 
Turn-off time toff typ. 1,5 ws 


72Z277499.5 <——— 


Fig. 2 Switching times waveforms. 


Vcc 


7278131 


Fig. 3 Switching times test circuit. 
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TIP31; A; B; C 
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Fig. 4 Safe Operating ARea; Tryp = 25 OC. 
{ Region of permissible d.c. operation. 
11 Permissible extension for eoeee pulse operation. 


(2) Second-breakdown limits (independent of temperature). 
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Silicon epitaxial base power ‘ransistors TIP31; A; B; C 
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Fig. 6 Pulse power rating chart. 
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Fig. 7 S.B. voltage multiplying factor at the lcm ax level. 
Fig. 8 S.B. current multiplying factor at the VCEQma x !evel. 
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TIP31; A; B: C 
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TIP31; A; B; C 
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Fig. 9 Typical values d.c. current gain at VcE 
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TIP32; A; B; C 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


P-N-P transistors in a plastic TO-220 envelope. They are intended for use in a wide range of power 


amplifiers and for switching applications. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to Tryp = 25 OC 
Junction temperature 


D.C. current gain 
—Ic=1A;—-Vcep=4V 
—-Ic=3A;—-Vcp=4V 


ne 


MECHANICAL DATA 
Fig. 1 TO-220AB. 


Collector connected 
to mounting base. 


2 


—_ 


cS 


top view 


—VcBO max. 
—VCEQ max. 40 


—Il¢e max. 

—Icm max. 5 A 

Prot max. 40 W 

Tj max. 150 oC 

hee Pa 25 

hfe 10 to 50 

Dimensions in mm 

10,3 
max 


5,1 
max 
12,7 
min 
| elileos max (3x) > l-0,6 
—> <1 > =a2,4 
2,54 2,54 


7265872.4 << 


See also chapters Mounting Instructions and Accessories. 
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TIP32; A; B; C 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) —VcBO 

Collector-emitter voltage (open base) —VCEO 

Emitter-base voltage (open collector) —-VERBO 

Collector current (d.c.) —I¢ 

Collector current (peak value) —leny 

Base current —lp 

Total power dissipation up to Tmyb = 25 OC Prot 

Storage temperature Tstg —65 to 150 oC 
Junction temperature Tj max. 150 OC 


THERMAL RESISTANCE 
from junction to mounting base Rthj-mb = 3,12 K/W 
from junction to ambient (in free air) Rth j-a = 70 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


TIP32: A 

Collector cut-off current 

lp =0;—-Vce=30V —ICEO < mA 

Ip = 0;—Vcg = 60 V —ICEO < mA 

VeB = 0; -VcE = —-VcBO -lces oS 0,2 mA 
Emitter cut-off current 

lc =0;-VeRp=5V —lEBO < 1 mA 
D.C. current gain * 

—Ic=1A;—-VcE=4V Nee ee 25 

—-Ic=3A;—-VcpE=4V NEE 10 to 50 
Base-emitter voltage ** 

—-Ic=3A;—-Vcpe=4V —VpE <a 1,8 V 
Collector-emitter saturation voltage 

—Ic=3A;—lp=0,375A —VCEsat < 
Collector-emitter breakdown voltage * 

Ip =0;—-Ic =30mA —V(BR)CEO> 
Small signal current transfer ratio . 

—Ilc = 0,5 A; —-Vcg = 10 V; f = 1 kHz lhtel > 20 

—lc =0,5 A; —-Vcge = 10 V; f = 1-MHz lh¢ol > 3 
Turn-off breakdown energy 

L= 20 mH; !lcc=1,22A E(BR) > 15 mJ 


* Measured under pulse conditions: ty < 300 ws, 6 < 2%. 
** Vep decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors TIP32:; A; B: C 


Switching times 
(between 10% and 90% levels) 
—ICon = 1A; —lBon = !Botf = 0,1 A 
Turn-on time ton typ. 0,3 pus 
Turn-off time toff typ. 0,7 us 


7277491.4 
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g. 2 Switching times waveforms. 


Vec 
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Fig. 3 Switching times test circuit. 


October 1985 763 


TIP32; A; B; C 


7Z82915.1A 
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Fig. 4 Safe Operating ARea; Tmyp < 25 OC. 


| Region of permissible d.c. operation. 
[1 Permissible extension for repetitive pulse operation. 


(1) Prot max 29d Poeak max lines. 
(2) Second-breakdown limit (independent of temperature). 
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Silicon epitaxial base power transistors TIP32: A; B; C 
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Fig. 5 Power derating curve. 
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Fig. 7 S.B. voltage multiplying factor at the —ICpax level. 
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TIP33; A; B; C 


SILICON POWER TRANSISTORS 


N-P-N epitaxial-base power transistors in the plastic SOT-93 envelope. These transistors are intended 
for use in audio output stages and general amplifier and switching applications. P-N-P complements are 
TIP34, TIP34A, TIP34B and TIP34C. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 
Collector-emitter voltage (open base) VCEQ Max. 
Collector current (d.c.) Ic max. 
Collector current (peak value); ty <0,3 ms ICM max. 15 A 
Power dissipation up to Tmpb = 25 OC Prot —-—s max. 80 W 
D.C. current gain 

VcE=4V; IC =3A hre 20 to 100 
Collector-emitter saturation voltage 

Ic=3A;Ip=03A VCEsat < 1 V 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-93. 
Collector connected eras ae ae 


to mounting base. 


2,2max _ 
dimensions within 0,5 436 
this zone are min min 
uncontrolled 
| 0,95 
<+—[n}— 
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TIP33; A; B; C 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Collector-base voltage (open emitter) 


Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 


Collector current (d.c.) 

Collector current (peak value); tp < 0,3 ms 
Base current (d.c.) 

Total power dissipation up to Tmp = 25 °C 
Total power dissipation in free air 

Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 


From junction to ambient in free air 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off currents 


Vce = VCBOmax: VBE = 0 


VceE = 30 V; lp =0 TIP33 
TIP33A 

Vce =60V;lp=0 TIP33B 
TIP33C 


Emitter cut-off current 
VER =5V; Ic =0 
Collector-emitter sustaining voltage 
lc = 30 mA; Ip =0 TIP33 
TIP33A 
TIP33B 
TIP33C 
D.C. current gain 
VceE=4Vi1C=1A 
VcE=4Vi IG =3A 
Base-emitter voltage 
VcE=4Vi IC =3A 
VcE=4V;lc=10A 
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ICES 
ICEO 
ICEO 
ICEO 
ICEO 


lEBO 


VCEOsust 
VCEOsust 
VCEOsust 
VCEOsust 


hFE 
hFE 


VBE 
VBE 


max. 


A BAS BE PAS 


WM Wen NF 


80 
3,5 
—65 to + 150 
150 


1,56 
35,7 


100 


40 
20 to 100 


1,6 
3 


<< < < 


Silicon power transistors TIP33; A; B; C 


Collector-emitter saturation voltage 


Ic =3A;Ip=03A VCEsat < 1 V 

Ic = 10A;Ip=2,5A VcEsat < 4 V 
Small-signal current gain 

Veg = 10 V; Ic = 0,5 A; f = 1 kHz hfe = 20 
Transition frequency 

Voce = 10 V; le =0,5 A; f= 1 MHz tT > 3 MHz 
Turn-off breakdown energy (see Fig. 2) 

L=20mH;Ic=2,5A E(BR) > 62,5 mJ 


Switching times (see Figs 3 and 4) 
Ic = 6 A; IBon = —| Bott = 0,6 A; Veg = 30 V 
turn-on time ton typ. 0,6 Us 
turn-off time toff typ. 1,7 Us 


oscilloscope 


Vim = 12 V 
Re = 270 Q 
Vins L = 20 mH 
: lcc = 25 A 
ts 6 < 1% 
—| |< —_ 1 
oe ee to ms 


7.289170 


Fig. 2 Test circuit for turn-off breakdown energy. 


t 7277499.5 
47 V 
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= 4V 
= 56 Q 
= 39 2 
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= 5 YQ 
= 15 ns 
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a Pes | 
—_—-— TS 
7278131 
Fig. 3 Switching times test circuit. Fig. 4 Switching times waveforms. 
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TIP33; A; B; C 
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Fig. 5 Safe Operating ARea at Tryp < 25 OC. 
| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(1) Ptot max and Ptot peak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon power transistors TIP33; A: B: C 
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TIP34; A; B; C 


SILICON POWER TRANSISTORS 


P-N-P epitaxial-base power transistors in the plastic SOT-93 envelope. These transistors are intended for 
use in audio output stages and general amplifier and switching applications. N-P-N complements are 
TIP33, TIP33A, TIP33B and TIP33C. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBO max. 
Collector-emitter voltage (open base) —VCEO max. 
Collector current (d.c.) —Ic¢ max. 
Collector current (peak value); tp <0,3ms —Icy max. 15 A 
Power dissipation up to Tmph = 25 PC Prot max. 80 W 
D.C. current gain 

—VcE=4V;-Ic=3A hee 20 to 100 
Collector-emitter saturation voltage 

—lc =3A;—-lp=0,3A —VCEsat < 1 V 
MECHANICAL DATA | Dimensions in mm 
Fig. 1 SOT-93. 


Collector connected 
to mounting base. 


dimensions within 
this zone are 
uncontrolled 


b el, 
> [5,5] i lll be 
1,15 Peta ve 
| i sit 1,6 72Z75220.3 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Collector-base voltage (open emitter) 


Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 


Collector current (d.c.) 


Collector current (peak value) ; tp <0,3 ms 


Base current (d.c.) 


Total power dissipation up to Tmp = 25 OC 


Total power dissipation in free air 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to mounting base 


From junction to ambient in free air 


CHARACTERISTICS 


Tj = 25 OC unless otherwise specified 


Collector cut-off currents 


—Vce = —VCBOmax: VBE = 9 


—Vce = 30V; ip =0 
—VceE = 60 V; lp =0 


Emitter cut-off current 
—Vep=5V;Ic=0 


TIP34 

TIP34A 
TIP34B 
TIP34C 


Collector-emitter sustaining voltage 


—Ic = 30 mA; Ip =0 


D.C. current gain 
—VceE =4V;-lc=1A 
—VceE=4V;—-IC=3A 
Base-emitter voltage 
—-VcE=4V;-IC=3A 
—Vc—E=4V;-—Ic=10A 
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TIP34 

TIP34A 
TIP34B 
TIP34C 


—IcES 
—-ICEO 
—ICEO 
—ICEO 
—-ICEO 


—lEBO 


—VCEOsust 
—VCEOsust 
—VCEOsust 
—VCEOsust 


hFE 
hFE 


—VBE 
—VBE 


max. 
max. 


max. 


max. 
max. 
max. 
max. 


max. 


max. 


A NK ANA 


VVVV 


80 

3,5 

—65 to + 150 
150 


1,56 
35,7 


100 


40 
20 to 100 


1,6 
3 


Se 


Silicon power transistors TIP34: A: B; C 


Collector-emitter saturation voltage 


—-Ic =3A;-Ip=03A —VCEsat < 1 V 

—Ic¢ = 10A;—-Ip=2,5A —VcEsat < 4 V 
Small-signal current gain 

~—Vcg = 10 V;—Ic = 0,5 A; f = 1.kHz hfe > 20 
Transition frequency 

—Vcg = 10 V; —lc = 0,5 A; f = 1 MHz fr > 3 MHz 
Turn-off breakdown energy (see Fig. 2) 

L=20mH;—Ic=2,5A E(BR) Pa 62,5 mJ 


Switching times (see Figs 3 and 4) 
—lc = 6 A; —lBon = + |Bott = 0,6 A; -Vec = 30 V 
turn-on time ton typ. 0,4 Ls 
turn-off time toff typ. 0,7 Ms 


oscilloscope 


—Vim = 12 V 

Rap = 270 2 
‘ L = 20 mH 
—-lcq = 2,5 A 

VIM — , to = 1ms 

p 
| oscilloscope 6 = 1% 
—<—— T—» 


7289169 


Fig. 2 Test circuit for turn-off breakdown energy. 
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—Vim 47 V 90% 
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ee oth 
Fig. 3 Switching times test circuit. Fig. 4 Switching times waveforms. 
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TIP34; A; B; C 
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Fig. 5 Safe Operating ARea at Tryp = 25 OC. 
| Region of permissible d.c. operation. 
I] Permissible extension for repetitive pulse operation. 


(1) Prot max and Prot peak max lines. 
(2) Second breakdown limits (independent of temperature). 
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TIP41; A; B; C 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


N-P-N silicon transistors in a plastic envelope intended for use in general purpose amplifier and switching 
applications. 


QUICK REFERENCE DATA 


TIP41 
Collector-base voltage (open emitter) VCBO max. 80 
Collector-emitter voltage (open base) VCEO max. 40 
Collector current (d.c.) Ic max. 6 A 
Total power dissipation up to Typ = 25 OC Prot max. 65 W 
Junction temperature Tj max. 150 OC 
D.C. current gain | 
Ic=3A; Veep =z4V hee 15 to 75 

MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-220AB. 10,3 
Collector connected ge 
to mounting base. >| 3,6 |} \ 

2,8 

' 
2 
1 
3 
51 
max 
A 12,7 
min 
plileo9 max (3x) > leo 


> + > +24 
2,94 2,54 
7265872.4 aatcn 


See also chapters Mounting Instructions and Accessories. 
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TIP41; A; B; C 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

_ TIP41 
Collector-base voltage (open emitter) VcBO max. 80 140 V 
Collector-emitter voltage (open base) VCEO max. 40 100 V 
Emitter-base voltage (open collector) VEBO max. 5 V 
Collector current (d.c.) Ic max. 6 A 
Collector current (peak value) Icom max. 10 A 
Base current (d.c.) Ip max. 3 A 
Total power dissipation up to Tmyp = 25 PC Prot max. — 65 W 
Storage temperature Tstg —65 to + 150 oC 
Junction temperature Tj max. 150 OC 


THERMAL RESISTANCE 
From junction to mounting base Rthj-mb = 1,92 K/W 
From junction to ambient in free air Rth j-a = 70 K/W 


CHARACTERISTICS 


Tj = 25 OC unless otherwise specified 
TIP41;A 


Collector cut-off current 


Ip =0;Vce =30V ICEO < 0,7 _ mA 

Ip = 0; Vcge = 60 V ICEO << — 0,7 mA 

VBE = 9; VcE = VCBOmax ICES < 0,4 mA 
Emitter cut-off current 

lc =0;Vep=5V lEBO < 1 mA 
D.C. current gain* 

Ic =0,3A;VcE=4V hFE > 30 

Ic=S3A; Vee =4V hFE 15 to 75 
Base-emitter voltage* * 

Ic=6A;VceE=4V VBE < 2 V 
Collector-emitter saturation voltage* 

Ic=6A;Ip=O06A VCEsat < 1,5 V 


Collector-emitter breakdown voltage* TIP41 A B | C 
Ip = 0; 1c = 30 mA ViBR)CEO > 4o.| 60 | 80 | 100 v 


Small-signal current transfer ratio 


Ic = 0,5 A; Veg = 10 V; f= 1 kHz lh fel > 20 
Transition frequency at f = 1 MHz 
Ic =0,5A;Vce=10V fr > 3 MHz 


* Measured under pulse conditions: tp < 300 us, 6 << 2%. 
** Vee decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors TIP41: A: B: C 
] r , 


Turn-off breakdown energy with inductive load (Fig. 4) 
—IBoff = 9; lec =2,5A E(BR) > 62,5 mJ 


Switching times 
(between 10% and 90% levels) 
ICon = 6 A; Bon = —!Bott = 9,6 A 
Turn-on time ton typ. 0,6 us 
Turn-off time totf typ. 1 ps 


t 7277499.5 —— 


F 


g. 2 Switching times waveforms. 


Voc2 Vcc 


Vcc1 

i 2 © 
tp =t¢ = 15ns 

ty = 20 us 

6 < 2% 


Fig. 3 Switching times test circuit. 
Adjust Vcc9 so that the input to Mj = 14 V. 
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TIP41; A; B: C 


Vim= 12V 
Rp =2702 
L = 20mH 
Icc = 2,5A 
§ < 1% 
tp = 1 ms 

VIM— 

0 

tp 
Ter oe orate oscilloscope 
—_— T— 


7Z89170 


Fig. 4 Test circuit for turn-off breakdown energy. 
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Fig. 5 Power derating curve. 
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Silicon epitaxial base powe: transistors TIP41; A; B; C 
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‘Fig. 6 Safe Operating ARea, Tmp = 25 OC. 


| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(1) Prot max and Pyeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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TIP41; A; B; C 
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Fig. 8 D.C. current gain at Vcg = 4 V; Tj = 25 OC. 
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Fig. 9 S.B. voltage multiplying factor at the ICmax level. 
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Fig. 10 S.B. current multiplying factor at the VcEQmax level. 
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Fig. 11 Typical collector current. 
Vce=4V; a = 25 OC. 
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TIP42; A; B; C 


SILICON EPITAXIAL BASE POWER TRANSISTORS 


P-N-P silicon transistors in a plastic envelope intended for use in general output stages of amplifier 
circuits and switching applications. 


QUICK REFERENCE DATA 


Collector-base voltage —-VcBO max. 

Collector-emitter voltage —VCEO max. 

Collector current (d.c.) —Ic max. 

Total power dissipation up to Tmyap = 25 CC Prot max. 

Junction temperature Tj max. 

D.C. current gain: 

—Ic=3A;—Vcp=4V hFe 15 to 75 

MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-220AB. 


‘Collector connected 
to mounting base 


2 
1 
3 
3,5 max 
not tinned 
13 
max 


> ee 0,6 


_ #24 


7Z269872.4 <«. 


See also chapters Mounting Instructions and Accessories. 
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 TIP42; A; B; C 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

TIP42 
Collector-base voltage (open emitter) —VcBo max. 80 140 V 
Collector-emitter voltage (open base) —VCEO max. 40 100 V 
Emitter-base voltage (open collector) —VEBO max. 5 V 
Collector current (d.c.) —Ic max. 6 A 
Collector current (peak value) —lcom max. 10 A 
Base current (d.c.) —lp max. 3 A 
Total power dissipation up to Tmp=25°9C = Pkot max. 65 Ww 
Storage temperature Tstg —65 to + 150 °C 
Junction temperature Tj max. 150 oC 
THERMAL RESISTANCE 
From junction to mouting base Rth j-mb = 1,92 K/W 
From junction to ambient in free air Rth j-a = 70 K/W 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current TIP42;A B;C 
Ip =0;—-Vcp =30V —ICEO 0,7 _ mA 
lp = 0; —Vcg = 60 V —ICEO a 0,7 mA 


< 
< 
VBE = 9; -VcE = —VCBOmax —IcES < 0,4 mA 
Emitter cut-off current 
Ic =0;—-VeRp=z5V —lEBO < 1 mA 
D.C. current gain* 
—lc¢ = 300 mA; —Vce =4 V hee > 30 
—-Ic =3A;-Vce=4V hfe 15 to 75 
Base-emitter voltage * * 
—-Ic =6A;—-VcE=4V —VBE < 2 V 
Collector-emitter saturation voltage* 
—Ic =6A;-—Ip =0,6A —VCEsat < 5 V 


Collector-emitter breakdown voltage* TIP42 A B ic 
Ip =0;-Ic =30mA -V(BR)CEO > 40 60 80 | 100 V 


Transition frequency at f = 1 MHz 


—l¢ = 500 mA; —Vcg = 10 V fr > 3 MHz 
Small signal current transfer ratio 
—I¢ = 0,5 A; —Vcg = 10 V; f= 1 kHz Ihgol. 20 


* Measured under pulse conditions: tp < 300 us: 6 < 2%. 
** Vep decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors TIP42; A. B; C 


Turn-off breakdown energy with inductive load (Fig. 4) 
IBotf = 9; —Icc =2,5A 

Switching times 
—lCon = 6 A; —|Bon = '!Boff = 9,6 A 
turn-on time 


ton typ. 0,4 us 
turn-off time toff typ. 0,7 us 
t 7277491.4 — 
Fig. 2 Switching times waveforms. 
Vec2 Vcc 


_ (2) 
0 
+||+tp «© T.U.T 
<— T—> 
Mime = 10% 7282926 
—-Vcc1 = 30V VepB 
Vece= 16 1) 
VepB = 4V 
tp=tp = 15ns 
to = 20 us Fig. 3 Switching times test circuit. 
5 < 2% 


Adjust Vccg so that the input to M1 = 14 V. 
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TIP42; A; B; C 


oscilloscope 


oscilloscope 


7289169 


Fig. 4 Test circuit for turn-off breakdown energy. 


7282917 


Fig. 5 Power derating curve. 
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Silicon epitaxial base power transistors _ | TIP 42; A; B; C 


7Z82924A 


(1) ht 
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avis Mt 
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tN Tae es a 


Fig. 6 Safe Operating ARea; Trp = 25 OC. 


| Region of permissible d.c. operation. 
I! Permissible extension for revere pulse operation. 


(3) Second breakdown limits independent of temperature. 


TIP42B 
TIP42C 
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TIP42: A; B; C 


7282920 
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Fig. 8 Typical values d.c. current gain. -Vcg =4 V; p20 OC. 
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Fig. 9 Second breakdown voltage multiplying factor at the Icma, level. 


Silicon epitaxial power transistors 


795 


October 1983 


Fig. 10 Second breakdown current multiplying factor at the VCEQmax level. 


TIP42; A; B; C 


7282916 


EE sRa ESR eS 
BP eee ee ee 
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0,5 . 1 | 1,5 


Fig. 11 Typical collector current. 
—Vce =4V; qj = 25 OC. 
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TIP47; TIP48 
TIP49; TIP50 


SILICON DIFFUSED POWER TRANSISTORS 


Medium-voltage, high-speed, glass-passivated n-p-n power transistors in TO-220 envelope for amplifier 
and switching applications. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VcBo max. 
Collector-emitter voltage (open base) VCEO max. 
Collector current (d.c.) Ic max, 1 A 
Collector current (peak value); ty < 1 ms Icom max. 2 A 
Total power dissipation up to Tryp = 25°C —— Peo max, 40 W 
Collector-emitter saturation voltage 

Ic =1 A; lp=O0,2A VCEsat < 1 V 


Turn-off time 


ICon = 1A? !Bon = —!Boff = 100 mA; 


Vcc = 200 V toff typ. 2 Us 
MECHANICAL DATA 10,3 Dimensions in mm 
; Pot ae: fs te) 
Fig. 1 TO-220AB. 
3,6 |} 


Collector connected 
to mounting base. 


3,5 max . 54 
not Rae max 
13 A 12,7 
max min 
(2x) 
| plile_os max (3x) >| |e 0,6 
wei ele et 2,4 
2,54 2,5 


7265872.4 
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TIP47; TIP48 
TIP49: TIP50 


798 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Collector-base voltage (Vpe = 0) 


Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector-current (peak value); tp = 1 ms 
Base current (d.c.) 

Total power dissipation up to Tryp = 25 PC 
Total power dissipation in free air 

Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 


From junction to ambient in free air 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


VcE = VCESmax: VBE = 9 


Voge = 150 V; Ip =0 TIP47 
VcE = 200 V; Ip =0 TIP48 
VcE = 250 V; Ip =0 TIP49 
VceE=300V;Ig=0 | TIP50 


Emitter cut-off current 
VERB =5V; Ic =0 


D.C. current gain 


VcE = 10V; Ic =0,3A 
VcE=10V;IG=1A 


-Collector-emitter saturation voltage 


Ic=1A;Ip=O2A 


~ Base-emitter voltage 


VcE=10V;Ic=1A 
Transition frequency 

Voce = 10 V; Ic = 0,2 A; f = 2 MHz 
Small-signal current gain 

Vege = 10 V; Ie = 0,2 A; f = 1 kHz 
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TIP47 
max 
max 
max 5 
max 1 
max. 
max. 0,6 
max. 40 
max. 2 
—6§5 to + 150 
150 
3,12 
62,5 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
30 — 150 
> 10 
< 1,0 
< 1,5 
> 5 
> 25 


mA 
mA 


mA 


mA 
mA 


mA 


MHz 


Silicon diffused power transistors 


Turn-off breakdown energy 
L = 100 mH; Ic =0,63 A 


Collector-emitter sustaining voltage 


Ic = 30 mA; Ip = 0; TIP47 
L=25mH TIP48 
TIP49 
TIP50 


Switching times 
Ic = 1A; lBon = —!Bosf = 100 mA; 
Vcc = 200 V 
turn-on time 


turn-off time 


Vcc 
Re 
R 
Vim B 
Oo— wf J. 
| | tp TAT 
bss “4 y 
<_ T— 


7289210 


Fig. 2 Switching times test circuit 

with resistive load; 

Vim = —5 to+8 V; Vcc = 200 V; 

ty = 20 us; 5 = tp/T = 1%. 

The values of Rp and R,_ are selected in 


accordance with ICgn and Ip requirements. 


E(BR) 


VCEOsust 
VCEOsust 
VCEOsust 
VCEOsust 


loff 


V 


VVV NV 


typ. 
typ. 


TIP47; TIP48 
TIP49; TIP50 


20 mJ 
250 V 
300 V 
350 V 
400 V 

0,2 Ms 
2,0 ys 
7277499.5 


Fig. 3 Switching times waveforms. 
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TIP47; TIP48 
TIP49; TIP5O 


10 7Z81025 
Ic 
(A) 
1 
0,1 
ee ee eR ee 
0,001 


Fig. 4 Safe Operating ARea at Tryp < 25 OC. 


| Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 


(1) Ptot max 2nd Ptot peak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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TIP110 TIP11 
TIP112 


SILICON DARLINGTON POWER TRANSISTORS 


N-P-N epitaxial-base transistors in monolithic Darlington circuit for audio output stages and general 
purpose amplifier and switching applications. TO-220AB plastic envelope. P-N-P complements are 
TIP115, TIP116 and TIP117. 


QUICK REFERENCE DATA 


TIP110 | TIP111 TIP112 


Collector-base voltage (open emitter) VCBO  —max. V 
Collector-emitter voltage (open base) VCEQ = max. V 
Collector current (d.c.) Ic max. 4 A 
Collector current (peak value); tp <0,3ms = Icy max. 6 A 
Total power dissipation up to Tryp = 25 PC Pitot max. 50 W 
D.C. current gain 

VcE=4 VIC =2A hFE > 500 
Collector-emitter saturation voltage 

Ic=2A;lp=8mA VCEsat “< 2,5 V 


MECHANICAL DATA Dimensions in mm 
<—j— 
Fig. 1 TO-220AB. max 


Collector connected 
to mounting base. 


2 
1 
' Y 
3 3,5 max 54 
not tinned | max 
1,3 _ 4 12,7 
max min 
(2x) | 
elile-0,9max (3x) mPa 


el let 2,4 


_ + 
2,54 254 


eo 


7265872.4 
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TIP110 TIP111 
TIP112 


CIRCUIT DIAGRAM 


Fig. 2. 


R71 typ. 6 kQ2 
R2 typ. 100 2 


RATINGS 


Limiting value in accordance with the Absolute Maximum System (IEC 134). 


TIP110 | TIP111 | TIP112 


Collector-base voltage (open emitter) VcBO 100 +~+V 
Collector-emitter voltage (open base) VCEO 100 +V 
Emitter-base voltage (open collector) VEBO 5 OV 
See ee 
Collector current (d.c.) Ic max. 4 A 
Collector current (peak value); typ <0,3ms_ Icy max. 6 A 
Base current (d.c.) Ip max. 50 mA 
Total power dissipation up to Tray = 25 PC Poy max. 50 W 
Total power dissipation in free air Ptot max. 2 W 
Storage temperature Tstg —65 to + 150 OC 
Junction temperature Tj max. 150 OC 
THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 2,5 K/W 
From junction to ambient in free air Rthj-a = 62,5 K/W 
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TIP110 TIP111 
TIPI2 


Silicon Darlington power transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off currents 


VcCB = VCBOmax: lE = 0 ICBO a | mA 
VceE = 1/2 VCEOmax: !B = 0 ICEO = 2 mA 
Emitter cut-off current 
Vep=5V; Ic =0 lEBO < 5 mA 
Collector-emitter sustaining voltage 
Ic = 30 mA; lp =0 TIP110 VcEOsust => 60 V 
TIP111 VecgEOsust > 80 V 
TIP112 VceEOsust > 100 V 
D.C. current gain 
VcE=4V;IC=1A hFE > 1000 
VcE=4V; IG =2A hFE > 500 
Base-emitter voltage 
VcE=4V;IC=2A VBE < 2,8 V 
Collector-emitter saturation voltage 
Ic=2A;Ip=8mA VCEsat < 2,5 V 
Switching times 
[lc = 2A; IBon = —lBoff = 8 MA; Vcc = 30 V 
turn-on time ton typ. 2,6 Us 
turn-off time toff typ. 45 Us 


t 7277499.5 


0 


-_-— 9, 


7278131 


Fig. 3 Switching times test circuit 
with resistive load. 


Vim = 12V R1= 56 Q tp =tp= 15 ns 

Vcec= 30 V R2= 75082 ty, = 10us 

—Vep=5V  R3=9102 T=500 us 
R4= 152 F 


g. 4 Switching times waveforms. 
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TIP110 TIP11 
TIP112 


7281028 

100 StL Le ne LL LL 

Pore top ee Et ee 

ee es acai oee eee asia en 

{| peo ee pat (oe (aes Cs 0) Ge aS | ees 

¢ EHH 
( A) ‘ea | 

ni! MCC cr 

[cone RS Se OS SE 5=0, + is en Re! eal 

ar Set 

lcmax TTT EN START 

HENS ALLL maae 

a Ht NN 

or WWE 

1 : | WV See Lae 

Sysco MN RAR SS 

Se Aes tH 

ms y 

ze N \ at EH 


TIP110 =F 
Si TIP 


TIP112 7 


at 


Fig. 5 Safe Operating ARea; Trp = 25 OC. 


i Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(1) Prot max and Poeak max lines. 
(2) Second breakdown limits (independent of temperature). 
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TIP110 TIP111 


Silicon Darlington power traiisistors 


TIP112 


7282097 


72672571 


2 


1 


Oe 


=4V;Tj = 25 °C. 


Fig.7 Vege 


Fig. 6 Power derating curve. 
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Fig. 9 Typical values; Tj = 25 OC. 


Fig. 10 Small-signal current gain; lc = 1,5 A; Veg 
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TIP115 TIP116 
TIP117 


SILICON DARLINGTON POWER TRANSISTORS 


P-N-P epitaxial-base transistors in monolithic Darlington circuit for audio output stages and general 
purpose amplifier and switching applications. TO-220AB plastic envelope. N-P-N complements are 
TIP110, TIP111 and TIP112. 


QUICK REFERENCE DATA 


TIP115 | TIP116 | TIP117 


Collector-base voltage (open emitter) —VcBo max. 100 V 
Collector-emitter voltage (open base) —VcEO max. 100 V 
Re ee ee 

Collector current (d.c.) —-Ic max. 4 A 
Collector current (peak value); tp <O0,3ms —Icw max. 6 A 
Total power dissipation up to Typ = 25°C Prot max. 50 W 
D.C. current gain | 

—Vcp=4V;-Ip=z2A hee > 500 
Collector-emitter saturation voltage 

—lc=2A;—-lIp=8mA —VCEsat < 2,5 V 
MECHANICAL DATA 10,3 4.5 | Dimensions in mm 


Fig. 1 TO-220AB. » max 


Collector connected 
to mounting base. 


l--09 max (3x) > l<-06 


-| 
“al << > 2,4 
2,54 2,54 


7Z265872.4 


co 
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TIP115 TIP116 
TIP117 


CIRCUIT DIAGRAM 


[ Se es ee ag ee 4 
| 
| 
| 


R1 Fig. 2. 


Bie sae o R1 typ. 6 kQ 
e R2 typ. 100 Q 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


TIP115 | TIP116 | TIP117 


Collector-base voltage (open emitter) ~—VcBO max. 

Collector-emitter voltage (open base) —VCEO max. 

Emitter-base voltage (open collector) —VERO max. 

Collector current (d.c.) —Ic max. 4 A 
Collector current (peak value); tp <0,3ms —Icy max. 6 A 
Base current (d.c.) —Ip max. 50 mA 
Total power dissipation up to Tryp = 25°C = Prot max. 50 Ww 
Total power dissipation in free air | Prot max. 2 W 
Storage temperature T stg —65 to + 150 oC 
Junction temperature Tj max. 150 OC 


THERMAL RESISTANCE 
From junction to mounting base Rthj-mb == 2,5 K/W 
From junction to ambient in free air Rth j-a = 62,5 K/W 
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TIP115 TIP116 
TIP117 


Silicon Darlington power tiansistors 


CHARACTERISTICS 
T=29 OC unless otherwise specified 


Collector cut-off currents 


—VcB = —VCBOmax: !E = 0 —IcBo < 1 mA 

—VcE = 1/2 VcEOmax: !p = 9 —ICEO < 2 mA 
Emitter cut-off current 

—VeR=5V;Ilc=0 —lEBO < 5 mA 
Collector-emitter sustaining voltage 

—I¢ = 30 mA; lp =0 TIP115 —VcEQsust > 60 V 

TIP116 —VecEQsust > 80 V 
TIP117, —VceEQsust > 100 V 

D.C. current gain 

—VceE=4V;-lc=1A = > 1000 

—VcE=4V;-lc=2A hFe > 500 
Base-emitter voltage 

—VceE=4V;-lc=2A —VpE < 2,8 V 
Collector-emitter saturation voltage 

—-Ic=2A;-Ip=8mA —VCEsat < 2,5 V 
Switching times 

Ic = 2A; —IBon = + !Botf = 8 mA; 

—-Vec = 30V 

turn-on time ton typ. 2,6 LS 

turn-off time toftt typ. 4,5 MS 

t 7277491.4 


= 


> 


—<——— T —> 


7278130 


Fig. 3 Switching times test circuit. 


—Vin = 12 V R1=56Q tp =te= 15ns 

—Vcec= 30V R2 = 750 2 ty = 10 us 

+Vpp=5V R3=9100Q 7T=500us 
R4=152 Fig. 4 Switching times waveforms. 


October 1985 80S 


TIP115 TIP116 
TIP117 


100 
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SS 


Fig. 5 Safe Operating ARea; Tmp = 25 OC. 


| Region of permissible d.c. operation. 


6 = 0,01 or 


100 —V¢g (V) 


11 Permissible extension for repetitive pulse operation. 


(1) Prot max and Poeak max lines. 


(2) Second-breakdown limits (independent of temperature). 
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TIP15 TIP116 
TIP117 


Silicon Darlington power transistors 
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TIP120 TIP121 
TIP122 


SILICON DARLINGTON POWER TRANSISTORS 


N-P-N epitaxial-base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications. TO-220 plastic envelope. P-N-P complements are TIP125, TIP126 


and TIP127. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 


Collector-emitter voltage (open base) 


Collector current (d.c.) 
Collector current (peak value); tp <0,3 ms 
Tota! power dissipation up to Tmp, = 25 OC 
D.C. current gain 

VcE=3ViIC=SA 
Collector-emitter saturation voltage 

Ic =3A;Ip=12mA 


MECHANICAL DATA 
Fig. 1 TO-220AB. Fa 


Collector connected 
to mounting base. 


2 
1 
3 { 
3,5 max 
not tinned 
1,3 zi 
max 
(2x) 


a0 


2,54 2,54 


elils-o9 max (3x) 


<< 


TIP120 TIP121 TIP122 
VCBO max. V 
VCEO max. V 
Ic max 5 A 
ICM max 8 A 
Prot max 65 W 
hFe > 1000 
VCEsat < 2,0 V 
Dimensions in mm 
i] 
2.8 
4 
4 15,8 
max 
v 
51 
5 | 
4 12,7 
min 


> ie 0,6 


«24 / 


> 


7Z65872.4 
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TIP120 TIP121 


814 


TIP122 


CIRCUIT DIAGRAM 


7Z266445.2 


RATINGS 


Fig. 2. 


R1 typ. 4kQ 
R2 typ. 100 02 


Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Collector-base voltage (I- = 0) 


Collector-emitter voltage (1p = 0) 


Emitter-base voltage (Ic = 0) 

Collector current (d.c.) 

Collector current (peak value); tp <0,3 ms 
Base current (d.c.) 

Total power dissipation up to Tryp = 25 OC 
Total power dissipation in free air 

Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From Junction to mounting base 


From junction to ambient in free air 


October 1985 


max. 


max. 


max. 
max. 
max. 
max. 
max. 


max. 


max. 


TIP120 | TIP121 TIP122 


—65 to + 150 oC 
150 oC 

1,92 K/W 

62,5 K/W 


Silicon Darlington power transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off currents 


Ves = VCBOmax: !E = 9 ICBO 
Voce = 1/2 VCEOmax: !B = 9 ICEO 
Emitter cut-off current 
VeB=9Vi Ic =0 IEBO 
Collector-emitter sustaining voltage 
Ic = 30 mA; Ip = 0 TIP120 VCEOsust 
TIP121 VCEOsust 
TIP122 VCEOsust 
D.C. current gain 
VcE=3V;1¢=0,5A hFE 
VcE=3V;IC=3A NFE 
Base-emitter voltage 
VcE=3V;IC=3A VBE 
Collector-emitter saturation voltage 
lc =3A;lp=12mA VCEsat 
Ic =5A; lp =20mA VCEsat 
Switching times 
lc = 3A; lBon = —! Bott = 12 mA; 
Veco =30V 
turn-on time ton 
turn-off time toff 
Vim — 
0 
SiGe. 
one er 
7278131 
Fig. 3 Switching times test circuit. 
Vec =30V R1 = 56 Q tp = tf = 15 ns 
Vim = 10V R2= 410 tp = 10 us 
—-Vep=5V R3 = 560Q T = 500 us 
R4= 10 


< 0,2 
< 0,5 
< 5,0 
> 60 
> 80 
> 100 
> 1000 
> 1000 
< 2,0 
<< 2,0 
<i 4,0 
typ. 1,5 
typ. 8,5 


Fig. 4 Switching times waveforms. 
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Fig. 5 Safe Operating ARea; Typ = 25 OC. 


| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(1) Prot max 2nd Poeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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TIP125 TIP126 
TIP127 


SILICON DARLINGTON POWER TRANSISTORS 


P-N-P epitaxial-base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications. TO-220 plastic envelope. N-P-N complements are TIP 120, TIP121 


and TIP122. 


QUICK REFERENCE DATA 


TIP127 


TIP125 


TIP 126 


8 A 

65 W 
1000 

2,0 V 


Collector-base voltage (open emitter) —VcBO 
Collector-emitter voltage (open base) —VCEO 
Collector current (d.c.) —Ic 
Collector current (peak value; ty <0,3 ms) —Icy 
Total power dissipation up to Tryp = 25°C Pitot 
D.C. current gain 
—Vce=3V;—-Ic=3A hFE 
Collector-emitter saturation voltage 
—Ic=3A;-Ilp=12mA —VCEsat 
MECHANICAL DATA 10.3 
<— ’ 
Fig. 1 TO-220AB. | max 
Collector connected BS hateg y 
to mounting base. 2,8 
4 
2 
1 
1 Y 
3,5 max 
3 ine 5,1 
not max 
13 42:7 
max min 
(2x) 


| elileog max (3x) 
“2 


<—_ 
54 2,54 


Dimensions in mm 


> igs 0.6 
el le-24 


7Z265872.4 
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TIP125 TIP126 
TIP127 


CIRCUIT DIAGRAM 


Fig. 2. 
| R1 typ. 4kQ 
7Z66446.2 R2 typ. 80 Q 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134). 


TIP125 | TIP126 | TIP127 


Collector-base voltage (I = 0) —VcBO max. 
Collector-emitter voltage (Ip = 0) —VcCEO max. 
Emitter-base voltage (Ic = 0) —VEBO max. 
Collector current (d.c.) —Ic max. 
Collector current (peak value); ty < 0,3 ms —Icem max. 
Base current (d.c.) —Ip max. 
Total power dissipation up to Tryp = 25°C Pit “max. 
Total power dissipation in free air Prot max. 
Storage temperature Tstg —65 to + 150 °C 
Junction temperature Tj max. 150 OC 


THERMAL RESISTANCE 
From junction to mounting base Rthj-mb = 1,92 K/W 
From junction to ambient in free air Rthj-a = 62,5 K/W 
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Silicon Darlington power transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off currents 


VcB = VCBOmax: !E = 0 —lcBo 

Vee = 1/2 VcEOmax: !B = 0 —ICEO 
Emitter cut-off current 

—VeB=5V;Ic¢=0 —lEBO 
Collector-emitter sustaining voltage 

—lc = 30 mA; lp =0 TIP125 —VcEeEQsust 

TIP126 = —VCEOsust 
TIP127,  =—VcEOsust 

D.C. current gain 

—Vce=3V;-lc=0,5A hee 

—VcpE=3V;-IC=H3A hee 
Base-emitter voltage 

—Vcp=3V;—-Ic=3A —VBE 
Collector-emitter saturation voltage 

—Ic =3A;—lp=12mA —VCEsat 

—lc=5A;—lp=20mA —VCEsat 
Switching times 

—Vcc = 30V 

turn-on time ton 

turn-off time toff 

0 
vim — | 

| la tp 
—_—_ >> 
7278130 

Fig. 3 Switching times test circuit. 

—Vin = 10V R1=56 Q tp = tp = 15ns 

—Vec = 30V R2= 4102 ty = 10 us 

+Vpp=5V R3=56082 T=500us 

R4= 1022 


=< 0,2 
< 0,5 
— 5,0 
> 60 
= 80 
> 100 
> 1000 
> 1000 
< 2,5 
< 2,0 
<— 4,0 
typ. 1,5 
typ. 8,5 


TIP125 TIP126 


TIP127 


mA 
mA 


mA 


<<< 


LS 
Es 


7Z77491.4 


Fig. 4 Switching times waveforms. 
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Fig. 5 Safe Operating ARea at Trp = 25 OC. 


| Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 


(1) Prot max and Poeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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TIP125 TIP126 
TIP127 


Silicon Darlington power transistors 
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Fig. 8 D.C. current gain at -Vcgp =3 V. 
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TIP130 TIP131 
TIP132 


SILICON DARLINGTON POWER TRANSISTORS 


N-P-N epitaxial-base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications. TO-220AB plastic envelope. P-N-P equivalents are TIP 135, 


TIP136 and TIP137. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 


Collector-emitter voltage (open base) 


Collector current (d.c.) 
Collector current (peak value); tp < 0,3 ms 
Total power dissipation up to Tmp = 25 PC 
D.C. current gain 
VcE=4V 1c =4A 
Collector-emitter saturation voltage 
Ic=4A;lp=16mA 


MECHANICAL DATA 
Fig. 1 TO-220AB. 


Collector connected 
to mounting base. 


Z 
! 
? 3,5 max 
not tinned 
A 
1,3 | 
max 
(2x) 


Se < 
2,54 254 


aaa 


VCBO max. 
VCEO max. 
Ic max. 
ICM max. 
Prot max. 
NFE 

VCEsat = 


slileog max (3x) 


TIP132 


TIP130 | TIP131 


8 A 
12 A 
70 Ww 


1000 to 15 000 


2 V 


Dimensions in mm 


> Les 0,6 


wel le 2,4 


7Z65872.4 
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TIP130 TIP131 
TIP132 


Ri R2 Fig. 2. 
et Jed R1 typ. 8 kQ 
e R2 typ. 100 kQ 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


TIP130 | TIP131 | TIP132 


Collector-base voltage (I— = 0) VCBO max. V 
Collector-emitter voltage (1p = 0) VCEO max. V 
Emitter-base voltage (Ic = 0) VEBO max. V 
Collector current (d.c.) Ic max. 8 A 
Collector current (peak value); tp <0,3ms_ Icy max. 12 A 
Base current (d.c.) IB max, 0,3 A 
Total power dissipation up to Tmyh = 25 PC Pitot max. - 70 W 
Total power dissipation in free air Prot max. 2 WwW 
Storage temperature T stg —65 to + 150 °C 
Junction temperature Tj max. 150 OC 
THERMAL RESISTANCE 

From junction to mounting base Rthj-mb = 1,79 K/W 
From junction to ambient in free air Rth j-a = 62,5 K/W 
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Silicon Darlington power transistors 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off currents 
VcB = VCBOmax: !E = 9 
Ves = VCBOmax: !E = 9; Tj = 100 °C 
Vce = 1/2 VCEOmax: !B = 0 
Emitter cut-off current 
Veg =5V;Ilc=0 
Collector-emitter sustaining voltage 


Ic = 30 mA; Ip =0 TIP130 
TIP131 
TIP132 


D.C. current gain 
VcE=4ViIC=1A 
VcE=4Vi IC =4A 

Base-emitter voltage 
Vee =4Vi IC =4A 

Collector-emitter saturation voltage 
Ic=4A;lp=16mA 
Ic =6A;lp=30mA 

Collector-base capacitance 
Vop=10V; le =0 

Switching times 
lc =3A; IBon = —!Boff = 12 mA 
Vec = 10V 
turn-on time 


turn-off time 


0 


_ 


xt 


—_— 7 


7278131 


Fig. 3 Switching times test circuit 
with resistive load. 


ICBO 
ICBO 
ICEO 


lEBO 


VCEOsust 
VCEOsust 
VCEOsust 


NFE 
NFE 


VBE 


ton 
loff 


Vim = 10 V R1=56 2 ty = tp= 15 ns 
Vec= 10V R2= 4102 ty = 10 us 
—Vpp=4V R3 = 560 Q T = 500 us 


R4=30 


A 


VV V 


a 


typ. 
typ. 


g 


TIP132 


0,2 mA 
1 mA 
0,5 mA 
5 mA 
60 V 
80 V 
100 V 
500 


1000 to 15000 


2,5 V 

2 V 

3 V 
200 DF 
Us 
5 Ks 


t 7Z77499.5 


. 4 Switching times waveforms. 
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TIP130 TIP131 
TIP132 
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Fig. 5 Safe Operating ARea; Trp = 25 9C. 


| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(1) Prot max and Poeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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TIP130 TIP131 
TIP132 


Silicon Darlington power transistors 


7282152 
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Fig. 7 Typical values; 
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TIP135 TIP136 
TIP137 


SILICON DARLINGTON POWER TRANSISTORS 


P-N-P epitaxial-base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications. TO-220AB plastic envelope. N-P-N equivalents are T!P130, 
TIP131 and TIP132. 


QUICK REFERENCE DATA 


TIP135 | TIP136 | TIP137 


Collector-base voltage (open emitter) —VcBO max, V 
Collector-emitter voltage (open base) —VCEO max. V 
Collector current (d.c.) —Ic max. 8 A 
Collector current (peak value); tp <0,3ms_ —Icy max. 12 A 
Total power dissipation up to Tmb = 25 PC Prot max, 70 W 
D.C. current gain 

—VcE=4V;-Ic=4A hFE 1000 to 15 000 
Collector-emitter saturation voltage 

—lc =4A;—Ip=16mA —VCEsat < 2 V 
MECHANICAL DATA 4. M08? 2%: Dimensions in mm 


Collector connected 
to mounting base. 


Fig. 1 TO-220AB. max 


2 A 15.8 
max 
1 
3 3.5 max 54 
not tinned an 
13, | h 127 
max min 
(2x) | 
lilo max (3x) > l<-06 


—> + - +24 
2,54 2,54 


7Z65872.4 
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TIP135 TIP136 
TIP137 


CIRCUIT DIAGRAM 


Fig. 2. 


R1 typ. 4kQ 
R2 typ. 60 Q 


1266446.2 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


TIP135 | TIP136 | TIP137 


Collector-base voltage (I¢ = 0) —VcBOo max. 

Collector-emitter voltage (Ip = 0) —VCEO max. 

Emitter-base voltage (Ic = 0) —VEBO max. 

Collector current (d.c.) —Ic max, 8 A 

Collector current (peak value); tp <0.3ms —icy max. 12 A 

Base current (d.c.) —Ip max. 0,3 A 

Total power dissipation up to Tp = 25°C Prot max. 70 W 

Total power dissipation in free air Prot max. 2 W 

Storage temperature T stg —65 to + 150 oC 
Junction temperature Tj max. 150 oC 


THERMAL RESISTANCE 
From junction to mounting base Rthj-mb == 1,79 K/W 
From junction to ambient in free air Rthj-a = 62,5 K/W 
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TIP135 TIP136 
TIP137 


Silicon Darlington power transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off currents 


—VcB = —VCBOmax: !E = 9 —lcBo = 0,2 mA 
—Vcp = —VcBOmax: !E = 9: des 100°C —IcBO < 1 mA 
—VcoEe = —-1/2 VokOmax: !B > 8 —-ICEQ < 0,5 mA 
Emitter cut-off current 
—VeRp=5V; lc =0 —lEBO x 5 mA 
Collector-emitter sustaining voltage 
—lc = 30 mA; Ip = 0 TIP135 ~VCEQOsust e 60 V 
TIP136 —VCEOsust = 80 V 
TIP137 —-VCEOsust 2 100 V 
D.C. current gain 
—-Vcp=4V;-Ic=1A hee a 500 
—-VcE=4V;-Ic=4A hee 1000 to 15 000 
Base-emitter voltage 
—Vcp=4V;-Ic=4A —VBE < 2,5 V 
Collector-emitter saturation voltage 
—Ic =4A;—lIp=16mA —VCEsat a 2 V 
—Ic =6A;—Ip =30mA —VCEsat < 3 V 
Collector-base capacitance 
—Vcp=10V; le =0 Cob < 200 pF 
Switching times 
—Ic =3A;—lBon = + | Boff = 12 mA 
—Vec =10V 
turn-on time ton typ. 0,5 Ms 
turn-off time toff typ. 2,5 ps 
r 7Z77491.4 


wt 
Vim — 


>_> 


—_— T_ 


7278130 


Fig. 3 Switching times test circuit. 

—Vim = 10V R1=56 2 tp=tp= 15 ns 

—Vec= 10V R2= 41022 ty = 10 us 

+Vpp=4V R3 = 560 Q T = 500 us 
R4=32 Fig. 4 Switching times waveforms. 
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Permissible extension for repetitive pulse operation. 


(2) 


Region of permissible d.c. operation. 


Fig. 5 Safe Operating ARea; Tryp 


peak max lines. 
Second breakdown limits (independent of temperature). 
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TIP135 TIP136 


Silicon Darlington power transistors 


7282151 
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Fig. 7 Typical values; 


a 6 Power derating curve. 
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TIP140 TIP141 
TIP142 


SILICON DARLINGTON POWER TRANSISTORS 


N-P-N epitaxial-base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications. SOT-93 plastic envelope. P-N-P complements are TIP145, TIP 146 


and TIP147. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max 
Collector-emitter voltage (open base) VCEO max 
Collector current (d.c.) Ic max. 
Collector current (peak value); ty <0,3ms_ Icy max. 
Total power dissipation up to Tryp = 25°C Prot max 


D.C. current gain 
VcE=4V; IC =5A NEE > 

Collector-emitter saturation voltage 
lc =5A;lp=10mA 


< 
O 
Mm 
n 
a 

\ 


MECHANICAL DATA 
Fig. 1 SOT-93. 


Collector connected 
to mounting base. 


2,2max [| 


dimensions within 
this zone are 


MIN m;} 
uncontrolled se 
+| gale ll. 

| 0,95 

<«——|11] | 


TIP140 | TIP141 


TIP142 


V 

V 

10 A 

15 A 

125 W 
1000 

2,0 V 


J 


Dimensions in mm 


7Z75220.3 
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TIP140 TIP141 
TIP142 


CIRCUIT DIAGRAM 


Fig. 2. 


R1 typ. 5 kQ 
R2 typ. 80 Q 


72666652 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


TIP140 | TIP141 | TIP142 


Collector-base voltage (I = 0) VCBO 

Collector-emitter voltage (Ip = 0) VCEO 

Emitter-base voltage (Ic = 0) VEBO V 

Collector current (d.c.) Ic A 

Collector current (peak value); tp <0,3ms Icey max. 15 A 

Base current (d.c.) Ip max. 0,5 A 

Total power dissipation up to Tmp = 259C Prot max. 125 Ww 

Total power dissipation in free air Prot max. 3,5 W 

Storage temperature T stg —65 to + 150 °C 
Junction temperature Tj max. 150 OC 


THERMAL RESISTANCE 
From junction to mounting base Rthj-mb = 1 K/W 
From junction to ambient in free air Rthj-a = 35,7 K/W 
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Silicon Darlington power transistors 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off currents 


VcB = VCBOmax: lE = 0 ICBO 
Voce = 1/2 VCEOmax: !B = 0 ICEO 
Emitter cut-off current 
VEB=5V; Ic =0 lEBO 
Collector-emitter sustaining voltage 
Ic = 30 mA; Ip =0 TIP140 = VcEOsust 
TIP141 VeceEQsust 
TIP142 = VcEOsust 
D.C. current gain 
VcE=4V;IC =5A hFEe 
VceE=4V; Ic =10A hee 
Base-emitter voltage 
VcE=4V; Ic =10A VBE 
Collector-emitter saturation voltage 
Ic=5A;lp=10mA VCEsat 
Ic =10A;lgp=40mA VCEsat 
Switching times (see Figs 3 and 4) 
lc = 10 A; lBon = —! Bott = 40 mA 
Veco =30V 
turn-on time ton 
turn-off time toftt 
Vim — 
oa | eee 
Wie 
es ee 
7278131 
Fig. 3 Switching times test circuit. 
Vim =33 V R1= 562 tp =te= 15 ns 
Vec =30V R2 = 4102 tp = 10 us 
Veg =—4,2 V R3 = 1502 T = 500 us 
R4=32 


VV V 


typ. 
typ. 


TIP140 TIP141 
TIP142 


1 mA 
2 mA 
5 mA 
60 V 
80 V 
100 V 
1000 
500 
3 V 
V 
V 
0,9 bs 
11 Us 


7277499.5 


Fig. 4 Waveforms showing ton; 
ts + tf = toft. 
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Fig. 5 Safe Operating ARea; Tryp < 25 °C. 


| Region of permissible d.c. operation. 
Il Permissible extension for repetitive pulse operation. 


(1) Prot max and Poeak max lines. 
(2) Second breakdown limits (independent of temperature). 
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TIP145 TIP146 
TIP147 


SILICON DARLINGTON POWER TRANSISTORS 


P-N-P epitaxial-base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications. SOT-93 plastic envelope. N-P-N complements are TIP140, TIP141 
and TIP142. 


QUICK REFERENCE DATA 


TIP145 ; TIP146 | T!IP147 


a a nn rat Up eens 


Collector-base voltage (open emitter) —VcBoO max. 60 
Collector-emitter voltage (open base) —VCEO max. 60 
Collector current (d.c.) —Ic max. 
Collector current (peak value); ty <03ms -—licy max. 15 A 
Total power dissipation up to Tmp = 25°C Prot max. 125 Ww 
D.C. current gain 

—Vcpe=4V;-Ic=5A hfe oe 1000 
Collector-emitter saturation voltage 

—-lc=5A;—-Ip=10mA —VCEsat < 2,0 V 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-93. 5,2, 


Collector connected 
to mounting base. 


dimensions within | | 1} 05 436 
this zone are | Min min 
uncontrolled | 
e€ i 
al. 
aie 7Z75220,3 
<—[i}-—> 
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TIP145 TIP146 
TIP147 


CIRCUIT DIAGRAM 


Fig. 2. 
a R1 typ. 5 kQ 
7Z66446.2 i ‘ R2 typ. 80 2 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134). 


TIP145 | TIP146 | TIP147 


Collector-base voltage (If = 0) —VcRO max, 60 80 100 ~2V 
Collector-emitter voltage (Ip = 0) -VCEO max. 60 80 100 ~2V 
Emitter-base voltage (Ic = 0) —VEBO max. 5 V 
Collector current (d.c.) —I¢e max. 10 A 
Collector current (peak value); ty <0,3ms —lIcy max. 15 A 
Base current (d.c.) —Ip max. 0,5 A 
Total power dissipation up to Tryp = 25°C Prot max. 125 Ww 
Total power dissipation up to Tampb = 25 PC: Prot max. 35 Ww 
Storage temperature T stg —65 to + 150 OC 
Junction temperature Tj max. 150 oC 


THERMAL RESISTANCE 
From junction to mounting base Rthj-mb = = 1 | K/W 
From junction to ambient in free air Rthj-a = 35,7 K/W 
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Silicon Darlington power transistors 


CHARACTERISTICS 
i= 25 °C unless otherwise specified 


Collector cut-off currents 


~VcB = ~VcBOmax: !E = 0 —lcBo 
—VcE = 1/2 VCEQmax: !B = 9 —ICEO 
Emitter cut-off current 
—Vep=5Vilc=0 —lEBO 
Collector-emitter sustaining voltage 
—lc = 30 mA; lp =0 TIP145 = —VceQsust 
TIP146 —VCEOsust 
TIP147 = —VcEQsust 
D.C. current gain 
—Vcp =4V;-IC=5A hfe 
—-Vcgp=4V;—-Ic=10A hFE 
Base-emitter voltage 
—-VcpE=4V;-Ic=10A —VBE 
Collector-emitter saturation voltage 
—Ic¢ =5A;—-Ip =10mA —VCEsat 
—Ic = 10A;—Ip =40mA —VCEsat 
Switching times (see Figs 3 and 4) 
—Ic = 10 A; —IBon = IBoff = 40 mA 
—Vcc =30V 
turn-on time ton 
turn-off time toff 
0 
‘gl | 
=f | 
a a 
7278130 
Fig. 3 Switching times test circuit. 
—Vin = 33 V R1= 56 Q tp = te= 15 ns 
—-Vcc =30V R2= 4102 ty = 10 us 
Vep=4,2V R3 = 150 2 T = 500 us 
R4=30 


TIP147 


< 1 mA 
i 2 mA 
< 5 mA 
> 60 V 
= 80 V 
> 100 V 
> 1000 

> 500 

< 3 V 
< V 


\ 
< 


typ. 0,9 Us 
typ. 11 Us 
; 7277491.4 


Fig. 4 Switching times waveforms. 
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TIP145 TIP146 
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| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(1) Ptot max and Poeak max lines. 
(2) Second breakdown limits (independent of temperature) 
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TIP2955 


SILICON POWER TRANSISTOR 


P-N-P epitaxial-base power transistor in a plastic SOT-93 envelope, for use in audio output stages and 
general amplifier and switching applications. N-P-N complement is TIP3055. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBO max. 100 V 
Collector-emitter voltage (RpgE < 100 $2) —VCER max. 70 V 
Collector current (d.c.) —Ic max. 15 A 
Total power dissipation up to Tmp = 25 OC Prot max. 100 W 
D.C. current gain 

—VcE=4V;-Ic=4A hee 20 — 70 
Collector-emitter saturation voltage 

—-Ilc=4A;—-lp=0,4A —VCEsat < 1,1 V 
Transition frequency | 

Voge = 10 V;—I¢ = 0,5 A; f= 1 MHz | fy > 3 MHz 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-93. 
Collector connected 
to mounting base. 15,2 


. ; ne a + 
dimensions within 0,5 436 
this zone are 
uncontrolled 


eg le llepeEse) ou 
a 


| , 7Z75220.3 


October 1983 849 


-TIP2955 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 
Collector-base voltage (I = 0) —VcBo max. 100 V 
Collector-emitter voltage (Rgf < 100 22) —VCER max. 70 V 
Collector-emitter voltage (Ip = O) —VCEO max. 60 V 
Emitter-base voltage (Ic = 0) ~ —VEBO max. 7 Vv 
Collector current (d.c.) le max. 15 A 
Base current (d.c.) —Ip max. 7A 
Total power dissipation up to Tmp = 25 PC Prot max. 100 W 
Total power dissipation in free air Prot max. 3,5 W 
Storage temperature Tstg —65 to + 150 °C 
Junction temperature Tj max. 150 °C 
THERMAL RESISTANCE 
From junction to mounting base Rthj-mb = 1,25 K/W 
From junction to ambient in free air Rthj-a = 35,7 K/W 
CHARACTERISTICS 
Tj = 25 SC unless otherwise specified 
Collector cut-off currents | 
—Vcge = 100 V;+ Veg = 1,5 V —ICEX < } 5 mA 
—Vce = 30 V; Ip =0 —IcEO < 0,7 mA 


Emitter cut-off current 
—-Vep=7V;lc=0 —lEBO < 5 mA 
Collector-emitter sustaining voltage 


850 


—lc = 30 mA; Ip = 0 —VCEOsust a 60 V 
D.C. current gain 

—-VceE=4V;-Ic=4A hFe 20 — 70 

—VcE=4V;-Ic=10A hFE > 5 
Base-emitter voltage 

—-VcE=4V;-Ic=4A —VBE < 1,8 V 
Collector-emitter saturation voltage 

—-Ic=4A;—-Ip=0,4A —VCEsat < 1,1 V 

—Ic =10A;-Ip=3,3A —~VCEsat < 3,0 V 
Small-signal current gain 

—VceE = 10 V;—-I¢ = 0,5 A; f = 1 kHz hfe > 20 
Transition frequency 

—Vce = 10 V;—Ic = 0,5 A; f = 1 MHz fT > 3 MHz 


October 1983 


Silicon power transistor TIP2955 


Unclamped inductive load energy 

L=20mH;—Ic =2,5A E(BR) < 62,5 mJ 
Switching times 

—lc = 6 A; —lBon = IBott = 0,6 A; —Vec = 30 V 


turn-on time ton typ. 0.4 us 
turn-off time loff typ. 0,7 us 
t 72774914 


--_-— T—-, 


7278130 


Fig. 2 Switching times test circuit. 


-Vcec = 30V 
—V = 24V 
IM 
VBB = AV Fig. 3 Switching times waveforms. 
Ris = 562 
R2 = 240 
R3 = 102 
R4 = 5 
tp=tp = 15ns 
ty = 10us 
T = 500 us 
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TIP2955 
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Fig. 4 Safe Operating ARea; Tmp = 25 °C. 
| Region of permissible d.c. operation. 
1! Permissible extension for repetitive pulse operation. 


(1) Prot max and Poeak max lines. 
(2) Second breakdown limits independent of temperature. 
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TIP2955 
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TIP3055 


SILICON POWER TRANSISTOR 


N-P-N epitaxiai-base power transistor in a plastic SOT-93 envelope for use in audio output stages and 
general amplifier and switching applications, P-N-P complement is TIP2955. 


QUICK REFERENCE DATA 


Tn nae emer cement eee ere ae ana eT 


Collector-base voltage (open emitter) VcBO max. 100 V 
Collector-emitter voltage (Rpe < 100 22) VCER max. 70 V 
Collector current (d.c.) Ic max. 15 A 
Total power dissipation up to Trp = 25 OC Prot max. 100 W 
D.C. current gain 

Veg =4Vi IC =4A hFE 20 to 70 
Collector-emitter saturation voltage 

Ic=4A;Ip=04A VCEsat < 1,1 V 
Transition frequency . 

Vege = 10V;!¢ = 0,5 A; f= 1 MHz fT > 3 MHz 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-93. 

Collector connected a. 15,2 


to mounting base. 


dimensions within 0,5 436 
this zone are 
uncontrolled 


| 1,6 7Z75220.3 
+f} : 
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TIP3055 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Collector-base voltage (If = 0) 


Collector-emitter voltage (Rge < 100 22) 


Collector-emitter voltage (Ip = 0) 
Emitter-base voltage (!¢ = 0) 
Collector current (d.c.) 

Base current (d.c.) 


Total power dissipation up to Tmp = 25 PC 


Total power dissipation in free air 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 


From junction to ambient in free air 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off currents 
Vce = 100 V; —-Vpe = 1,5 V 
VceE =30V;Ip=0 
Emitter cut-off current 
Vep=/7V;lc=0 
Collector-emitter sustaining voltage 
Ic = 30 mA; Ip = 0 
D.C. current gain 
VcE=4V; IC =4A 
VcE=4V;Ic¢=10A 
Base-emitter voltage 
VcE=4V; IC =4A 
Collector-emitter saturation voltage 
Ic=4A;Ip=0,4A 
Ic=10A;Ip=3,3A 
Small-signal current gain 
Voce = 10V; Ic = 0,5 A; f= 1kHz 
Transition frequency 
VceE = 10 V; ic = 0,5 A; f= 1 MHz 
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VCBO 
VCER 
VCEO 
VEBO 
Ic 

IB 
Prot 
Prot 

T stg 
qj 


Rthj-mb 
Rthj-a 


ICEX 
ICEO 


lEBO 


VCEOsust 


NFE 
NFE 


VBE 


VCEsat 
VCEsat 


hfe 


ue 


max 100 V 
max. 70 V 
max. 60 V 
max. 7 V 
max. 15 A 
max. 7A 
max 100 W 
max 3,5 W 
—65 to + 150 °C 
max. 150 °C 
= 1,25 K/W 
= 35,7 K/W 
i 5 mA 
< 0,7 mA 
< 5 mA 
e 60 V 
20 to 70 
: 5 
< 1,8 V 
< 1,1 V 
< 3,0 V 
3 20 
> 3 MHz 


Silicon power transistor TIP3055 


Unclamped inductive load energy 

L=20mH;Ic=2,5A E(BR) = 62,5 mJ 
Switching times (see Figs 2 and 3) 

lc =6A; lBon = —!Botf = 0,6 A; Vec = 30 V 


turn-on time ton typ. 0,6 us 
turn-off time toff typ. 1,0 ws 
: 7277499.5 


Vim — 


0 
>_> Lats | 


—_—_ 7 


7278131 


Fig. 2 Switching times test circuit. 


Vec = 30V 
Vim = 24V 
Vep = —4V Fig. 3 Switching times waveforms. 
R1 = 562 
R2 = 24 
R3 = 102 
R4 = 52 
tp=te= 15ns 
ty = 10us 
T = 500 us 
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TIP3055 
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1 100 = Vce (V) 
Fig. 4 Safe Operating ARea; Typ = 25 °C. 


| Region of permissible d.c. operation. 
I! Permissible extension for repetitive pulse operation. 


(1) Prot max and Poeak max lines. 
(2) Second breakdown limits independent of temperature. 
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TIP3055 
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HYBRID MODULES 


OM931 
OM961 


HYBRID INTEGRATED CIRCUIT HI-Fl AUDIO POWER AMPLIFIERS 


The OM931 and OM961 are thin-film hybrid integrated circuit hi-fi audio amplifiers for sinusoidal 
output power up to 60 W. The modules offer maximum design possibilities regarding amplification, 
ripple rejection, stability for complex loads, etc. The amplifiers have built-in short-circuit protection 
(SOAR protected), and are especially designed for low transient and harmonic distortion. All built-in 
resistors are dynamically adjusted for optimum performance over a wide temperature range. 


QUICK REFERENCE DATA 


Sinusoidal output power for diot < 0,2 % OMg931 OM961 
f = 20 Hz to 20 kHz eo = 
RL =4Q Po >30Watt23V I>60W atti 31V 
Ry, =8Q Po > 30 Wat +26V |>60Watt35V 
Total harmonic distortion 
Po = | W; f= 1 kHz dot typ. 0,02 0,02 % 


St an et mt YO pt a i 


Dinace |< iL 575 —— 


7275804 EE. 5 


Fig. 1 Outline; dimensions in mm. 


March 1979 


Fig. 2 Circuit diagram. 
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Hybrid audio power amplifiers 


OM961 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Symmetrical supply voltage OM931 Vs max. +40 V 
OM961 Vs max. +45 V 
Operating mounting base temperature Tmb max. 95 9C 
Storage temperature 'stg -3U to +100 YC 


CHARACTERISTICS 


Mounted on a heatsink with Rt h-g = 1,4 K/W (OM931) and Rt h-g = 0,8 K/W (OM961); measured 
in the circuit of Fig. 3. 


OM937 OM961 
Symmetrical supply voltage Ve typ. +23 +26 +31 +35 Vv 
Total supply current (zero signal) ltot typ. 80 100 mA 
Sinusoidal output power for digt < 0,2 % 

f = 20 Hz to 20 kHz 

(Federal Trade Commission, U.S.A.) 

Rp =42 Po > 30 ~~ 60 — W* 

RE =8QQ ae a — 30 — 60 W* 
Clipping level at f = 1 kHz; 

Ru = 4 Q; diot = 0,7% Po typ. 40 75 W 
Total harmonic distortion 

Po =1W; f= 1 kHz dtot typ. 0,02 0,02 % 
Intermodulation distortion at fy = 250 Hz 

and fo = 8 kHz; amplitude ratio 

V44/Ve2 = 4/1 

o> 1W dim _ typ. 0,05 0,05 % 

Po = rated value din, typ. 0,1 0,1 % 

Input sensitivity for P, = rated value Vj typ. 0,7 1 1 14 V 
. nema nem nana, enerennneerasanmasnstnnermnaeneenisemnnancnseeenae! 
Input impedance 

determined by input circuitry Rj typ. 10 kQ 
Open loop gain Go typ. 80 dB 
Closed loop gain Geo typ. 24 dB 
Frequency response 

Po = rated value —10 dB (—1 dB) 30 Hz to40 kHz 
Power bandwidth (—3 dB) fy 20 Hz to40 kHz 
Signal-to-noise ratio (unweighted) 

Py = 50 mW; wide band S/N typ. 75 dB 
Signal-to-noise ratio (weighted) 

Py = 50 mW; A-curve S/N typ. 87 dB 
D.C. output offset voltage Voff typ. +20 mV 
Ripple rejection RR Zz 65 dB 
Output impedance Ro typ. 0,05 Q 


™ Po is stated as rated value. 
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Wy, 


+ | a+ 
C5 C8 


to other —_ 
channel 


7275806 


Fig. 3 Example of an amplifier with external components. 


List of components: 


R1= 10 kQ (0,25 W) Ci= 47 uF (10 V) L=4yH 
R2= 4,7kQ (0,25 W) C2 = 270 pF (10%) 

R3= 300 9 (0,25 W) C3 = 120 pF (10%) RL =40r8Q 
R4=680 & (0,25 W) C4 = 100 uF 

R5= 10 kQ (0,25 W) C5 = 470 uF 

R6= 22 & (0,5 W) C6 = 100 nF 

R7= 2,292 (0,25 W) C7= 10uF (63 V) 

R8= 10 & (0,5 W) C8= 10nuF (63 V) 


C9= 14uF (63 V) 
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Hybrid audio power amplifiers OM931 
OM961 


MOUNTING RECOMMENDATIONS 


The modules are delivered with leads in SIL (single in-line) but leads may also be bent to DIL (dual in- 


line). 
Fig. 4: 
a. Single in-line (SIL) leads. 


7275803 b. Dual in-line (DIL) leads. 


Thermal resistance values from 


power module heatsink to ambient for various 
heatsink lengths (a): 

a 

| component side Rth h-a = 1.4 K/W: a= 50 mm 

i aoe oa renee Rth h-a = 1,0 K/W: a= 75 mm 


1 

1 
printed -circuit Rth h-a = 0,8 K/W: a= 90 mm 
heatsink board 


side view 


a 190,5 — 


| 


50 


| HUE, 


De ee ee power module t 


heatsink 
(e.g. series KL- 139 eee 
Seifert Electronic) a circuit 


top view 7Z75805 


Fig. 5 Example of a heatsink to be used for the module; dimensions in mm. 
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PRINTED-CIRCUIT BOARDS for OM931 and OM961 


citi 


7275799 


Fig. 6 Component side of S!L-version showing component layout. 


7275800 


Fig. 7 Component side of DIL-version; for component layout see Fig. 6. 
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Hybrid audio power ampliriers OM931 
OM961 


Dimensions in mm 


7275801 


Fig. 8 Track side of SIL-version. 


7275802 


Fig. 9 Track side of DIL-version. 
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ACCESSORIES 


ACCESSORIES 


type number 


56201d 
56201} 
9626 1a 
56326 
56339 
56352 
56353 
56354 
56359b 
56359c 
56359d 
56360a 
56363 
56364 
56367 
56368a 
56368b 
56369 
56378 
56379 
56387a 
56387b 


description 


mica washer (up to 500 V) 
insulating bushes (up to 500 V) 
insulating bushes (up to 500 V) 
metal washer 

mica washer (500 to 2000 V) 
insulating mounting support 
spring clip. 

mica insulator 

mica washer (up to 1000 V) 
insulating bush (up to 800 V) 
rectangular insulating bush (up to 1000 V) 
rectangular washer (brass) 
spring clip (direct mounting) 
spring clip (insulated mounting) 
alumina insulator (up to 2000 V) 
mica insulator (up to 800 V) 
insulating bush (up to 800 V) 
mica insulator (up to 2 kV) 
mica insulator (up to 1500 V) 
spring clip 

mica insulator (up to 300 V) 
insulating bush (up to 300 V) 
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TYPE NUMBER SURVEY ACCESSORIES 


envelope 


TO-3 
TO-3 
TO-3 
TO-126 
TO-3 
TO-3 


TO-126/SOT-82 
TO-126/SOT-82 


TO-220 
TO-220 
TQ-220 
TO-220 
TO-220 
TO-220 
TO-220 
SOT-93 
SOT-93 
TQ-220 
SOT-93 
SOT-93 
TO-126 
TO-126 


ACCESSORIES 


SELECTION GUIDE 


CLIP MOUNTING 


direct mounting insulated mounting 
envelope 


TO-126 
56369 or 56367 
56378 


(SOT-32) 
direct | direct mounting insulated mounting 


 SOT-82 
envelope 
mountin mountin 
metal washer g mica washer | insul. bush | metal washer : g 
material material 


TO-220 
TO-126 

(SOT-32) 56326 

up to 300 V 56387a 56387b M2,5 
TO-220 

(SOT-78) 56360a 

up to 800 V 56359b 56359c 56360a M3 

up to 1000 V 56359b 56359d 56360a M3 
SOT-93 56368a 56368b M3 
TO-3 

(SOT-3) 

up to 500 V 56201d 56201j or M3 

56261a 
up to 2000 V 56339 56352 M3 


(SOT-78) 
SOT-93 
The accessories mentioned can be supplied on request. 


SCREW MOUNTING 


See also chapter Mounting Instructions. 
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ACCESSORIES 


Mounting TO-126 and SOT-82 envelopes. 


96353 CLIP 
for TO-126 and SOT-82 envelopes 


MECHANICAL DATA 
Material: high carbon spring steel Dimensions in mm 


a oan gees 
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7269101 

Spring clip suitable for heatsink of 1,5 to 2 mm. 
56354 | MICA INSULATOR 

for TO-126 and SOT-82 envelopes 
MECHANICAL DATA Dimensions in mm 

0,06 +0,02 
~«<— 


en ees a 
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7269103. 
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ACCESSORIES 


Mounting of TO-126 envelopes 


96326 WASHER 


for direct mounting of TO-126 envelopes 


MECHANICAL DATA 


Dimensions in mm 
Material: brass, nickel plated 


+ §->| 


VZA-LZA1,6 


. 31 L. 7265397 


5638/a MICA WASHER 


for insulated screw mounting of TO-126 envelopes (up to 300 V) 


MECHANICAL DATA Dimensions in mm 


<< ——_-——- | 4, —______» 
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ACCESSORIES 


Mounting of TO-126 envelopes 


96387b INSULATING BUSH 


for insulated screw mounting of TO-126 envelopes (up to 300 V) 


MECHANICAL DATA 
Material: polyester 


Dimensions in mm 


<+— 8,1 —»! 72838571 


TEMPERATURE 


Maximum permissible temperature Tmax 150 °C 
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ACCESSORIES 
for TO-220 


56360a RECTANGULAR WASHER 


For direct and insulated mounting. 


MECHANICAL DATA 


Material: brass; nickel plated. 


Dimensions in mm 


96363 SPRING CLIP 


For direct mounting. 


MECHANICAL DATA 


Material: stainless steel; for mounting on heatsink of 1.0 to 2.0 mm. 


Recommended force 
of clip on device if: Sees 
is 20 N (2 kgf). 


Dimensions in mm 


596364 SPRING CLIP 


For insulated mounting. 
MECHANICAL DATA 


Material: stainless steel; for mounting on heatsink of 1.0 to 1.5 mm. 
Recommended force 
of clip on device 

is 20 N (2 kgf). 


Dimensions in mm 


To be used in 
conjunction with 
insulators 56367 
or 56369 


M1456 | : om 
= 3. 
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ACCESSORIES 
for TO-220 


96367 ALUMINA INSULATOR 


For insulated clip mounting up to 2 kV. 


MECHANICAL DATA Dimensions in mm 
Material: 96-alumina. 


0,25 


T TT 


*Because alumina is brittle, extreme care must be taken when mounting devices not to crack the 
alumina, particularly when used without heatsink compound. 


06369 MICA INSULATOR 


For insulated clip mounting up to 2 kV. 


MECHANICAL DATA Dimensions in mm 
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ACCESSORIES 


Mounting TO-220 envelopes 


56359b MICAWASHER 
for TO-220 envelopes (up to 1000 V) 
Dimensions in mm 
3,6+0,05 0,06 + 0,02 
6 
Y 
19 
7Z73142.2  \q—_____ 5_- —____» 
56360a 


RECTANGULAR WASHER 
for direct and insulated mounting of TO-220 envelopes 


MECHANICAL DATA 


~ 3,1 < 


Dimensions in mm 
Material: brass; nickel plated. 
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ACCESSORIES 


Mounting TO-220 envelopes 


56359c INSULATING BUSH 
for TO-220 envelopes (up to 800 V) 


MECHANICAL DATA Dimensions in mm 
Material: polyester 


9 


TEMPERATURE / 
Maximum permissible Y 2,7 
temperature Tmax = 150 °C 1 — N 
oe ee . a 
712731434 © 3,1 
56359d RECTANGULAR INSULATING BUSH 
for TO-220 envelopes (up to 1000 V) 
MECHANICAL DATA Dimensions in mm 
TEMPERATURE i 5,8 *| 
Maximum permissible eae 
temperature Tmax = 150 °C 
10 
>| max | 
1 | 7 
3,8 =e 
~— + 
an eee 


@ 3,1 72739201 
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ACCESSORIES 


SCOALA AINE AO AMI RE LAIN INT RRL RH OATH TRI EIR AR NINA F TaN ree 


Clip mounting of SOT-93 envelopes 


56378 MICA INSULATOR 
for SOT-93 clip mounting (up to 1500 V) 


MECHANICAL DATA Dimensions in mm 


0,06 0,02 


nee 2S "| fe | a —- 
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FET3BS14A 


96379 SPRING CLIP 


for direct and insulated mounting of SOT-93 envsiopes 


MECHANICAL DATA Sunensions inmm 
Material:  & 
CrNi steel NLN-939; 
thickness 0,4 + 0,04. 8 
4 

tad 

, <6 5-- 

72758501 


August 1983 831 


ACCESSORIES 


882 


Screw mounting of SOT-93 envelopes 


56368a ~ MICA INSULATOR 


for insulated screw mounting of SOT-93 envelopes (up to 800 V) 


MECHANICAL DATA Dimensions in mm 


96368b INSULATING BUSH 


for insulated screw mounting of SOT-93 envelopes (up to 800 V) 


MECHANICAL DATA | _ Dimensions in mm 
Material: polyester | 


TEMPERATURE 
Maximum permissible temperature Tmax = 150 °C 
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ACCESSORIES 


Mounting TO-3 envelopes 


96201d MICA WASHER 


Mica washer for up to 500 V insulation of TO-3 envelopes. 


MECHANICAL DATA Dimensions in mm 


__¥ 006 
=F +002 


A + 
TZ754444 


56201) 2 INSULATING BUSHES 


Two insulating bushes for up to 500 V insulation of TO-3 envelopes. 


MECHANICAL DATA Dimensions in mm 


material: polyester 


a aes_s| 7TZ75448 


TEMPERATURE 
Maximum permissible temperature Tmax = 150 °C 
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ACCESSORIES 


Mounting TO-3 envelopes 


56261a 2 INSULATING BUSHES 


Two insulating bushes for up to 500 V insulation of TO-3 envelopes. 


MECHANICAL DATA ; Dimensions in mm 
Material: polyester . B38 


_ B65 _ 1275449 


TEMPERATURE 


Maximum permissible temperature Tmax = 150 °C 


96339 MICA WASHER 


Mica washer for 500 to 2000 V insulation of TO-3 envelopes, for which it should be combined with 
mounting support 56352. 


MECHANICAL DATA Dimensions in mm 


. =" 9975+0025 


Fete A 
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ACCESSORIES 


Mounting TO-3 envelopes 


96352 MOUNTING SUPPORT 


Mounting support for 500 to 2000 V insulation of TO-3 envelopes, for which it should be combined 
with mica washer 56339. 


MECHANICAL DATA Dimensions in mm 
Material: polyester 


72702661 


TEMPERATURE 


Maximum permissible temperature Tmax = 125 °C 
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MOUNTING INSTRUCTIONS 
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General note on flat heatsinks 


All information on thermal resistances of the accessories combined with flat heatsinks is valid for 


square heatsinks of 7,5 mm blackened aluminium. 


For a few variations the thermal resistance may be derived as follows: 


® Rectangular heatsinks (sides a and 2a) 


When mounted with long side horizontal, multiply by 0,95. 


When mounted with short side horizontal, multiply by 1,10. 


® Unblackened or thinner heatsinks 


Multiply by the factor given in Fig. 1 as a function of the heatsink size A. 


7278580 
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A (cm) one side 


Fig. 1 Multiplication factor (B) as a function of heatsink area (A). 


(1) 1mm blackened aluminium. 
(2) 1,5 mm unblackened aluminium. 


(3) 1mm unblackened aluminium. 
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MOUNTING 


INSTRUCTIONS 


TO-3 
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MOUNTING INSTRUCTIONS FOR TO-3 ENVELOPES 


GENERAL DATA AND INSTRUCTIONS 
Instructions for direct mounting. 


Mounting instructions for up to 500 V insulation. 
Using insulating bushes 56201; or 56261a and mica washer 56201d. 


Mounting instructions for 500 to 2000 V insulation. 
Using mounting support 56352 and mica washer 56339. 


Heatsink requirements 
Flatness in the mounting area: 0,05 mm per 40 mm 


Mounting holes must be deburred. 


Mounting torques. 
Minimum torque (for good heat transfer) 0,4 Nm (4 kgem) 
Maximum torque (to avoid damaging the transistor) 0,6 Nm (6 kgcm) 


N.B.: When the driven nut or screw is in direct contact with a toothed lock washer (e.g. Fig. 10), the 
torques are as follows: 
Minimum torque 0,55 Nm (5,5 kgcm) 


Maximum torque 0,8 Nm (8 kgcm) 


Thermal data 
The thermal resistance from mounting base to heatsink (Rif mb-h) can be reduced by applying a heat 
conducting compound between transistor and heatsink. For insulated mounting the compound should 
be applied to the bottom of both device and insulator. 
Nirect 4 Insulated mounting 
; ; rect MoUuNLING | 500 V mica 2000 V mica 

From mounting base to heatsink Se = 

without heatsink compound Rth mb-h 0,6 | 1,0 


with heatsink compound Rth mb-h 0,1 0,3 
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MOUNTING 
INSTRUCTIONS 
TO-3 


INSTRUCTIONS FOR DIRECT MOUNTING 


The transistors should be mounted with M4 screws, see Figs 1 and 2. Minimum heatsink thickness (for 
good heat transfer) 1,5 mm. Hole pattern: Fig. 3. | 

A heatsink with tapped holes or insert nuts can also be used, but a torque washer is necessary between 
metal washer and transistor. See Fig. 4. | 


(1) M4 
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Figs 1 and 2. Direct mounting with nuts. 


Legend 


(1) = screw 
(2) = TO-3 
(4) = mica 


(5) = heatsink 
(6) = insulating bush 
(7) = metal washer 
(8) = soldering tag 
(9) = lock washer 
(10) = nut 
(11) = tapped hole 
(12) = insert nut 
Dimensions in mm 
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MOUNTING 
INSTRUCTIONS 
TOQ-3 


Mounting instructions for TO-3 envelopes 


| 
| y 

|< 16940,» 
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od 30 +01 7270378 


rig. 3 Hole pattern for direct mounting with nuts. 
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Fig. 4 Direct mounting with tapped holes or insert nuts. 
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MOUNTING 
INSTRUCTIONS 
TO-3 


MOUNTING INSTRUCTIONS FOR UP TO 500 V INSULATION 
Using insulating bushes 56201j and mica washer 56201d 


For the component arrangement with minimum heatsink thickness see Figs 5 and 6. For hole pattern 
and shape of holes see Figs 7 and 8. 


Using insulating bush 56261a and mica washer 56201d 


For an arrangement with M3 screws and nuts see Fig. 9, mounting holes are given in Figs 7 and 8. 
The accessories can also be used in combination with M3 screws and heatsinks provided with tapped 
holes or insert nuts. Lock washers are necessary between screw-head and metal washer, see Fig. 10. 
For an assembly drawing with tapped holes see Fig. 11, with insert nuts see Fig. 12. 
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Figs 5 and 6. Insulated mounting (500 V) with 56201; and 56201d. Heatsink thickness: 1,5 to 2,5 mm. 
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Fig. 7 Hole pattern for 500 V Fig. 8 Shape of hole for 500 V 
insulation, nut fastening. insulation, nut fastening. 


For legend see page 890. 
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MOUNTING 
INSTRUCTIONS 
TO-3 


Mounting instructions for TO-3 envelopes 


(1) M3 (1) M3 


(7) (M3} cates (9) (M3) 
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Fig. 9 Insulated mounting Fig. 10 Insulated mounting (500 V) 
(500 V) with nuts. with tapped holes or insert nuts. 
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Fig. 11 Assembly (partial) for Fig. 10 - tapped holes. 
QO minimum 2,5 mm. 


For legend see page 890. 


* Thickness approximately 0,6 mm, outer diameter 7,5 mm. 
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MOUNTING 
INSTRUCTIONS 
TO-3 


(M3) 
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Fig. 12 Assembly (partial) for Fig. 10 - insert nuts OQ minimum 2,5'mm. 


For legend see page 890. Dimensions in mm 


* Thickness approximately 0,6 mm, outer diameter 7,5 mm. 
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OUNTING 
Mounting instructions for TO-3 envelopes INSTR UCTIONS 
TO-3 7 


MOUNTING INSTRUCTIONS FOR 500 V TO 2000 V INSULATION 
Using mounting support 56352 and mica washer 56339 


The transistor should be mounted with M3 screws. For component arrangement see Figs 13 and 14. 
For hole pattern see Fig. 15. Thickness of heatsink 2,5 mm to 3 mm. 


(4) 56339 


' | | 
(6) 28, ALWIL  V. 
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Figs 13 and 14. Insulated mounting (500 V—2000 V). 
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Fig. 15 Hole pattern for Figs 13 and 14. 


For legend see page 890. 
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MOUNTING 
INSTRUCTIONS 
TO-126/SOT-82 


MOUNTING INSTRUCTIONS 
FOR TO-126 AND SOT-82 ENVELOPES 


GENERAL DATA AND INSTRUCTIONS 
General rules 


1. First fasten the devices to the heatsink before soldering the leads. 
2. Avoid axial stress to the leads. 
3. Keep mounting tool (e.g. screwdriver) clear of the plastic body. 


Heatsink requirements 


Minimum thickness: 2 mm. 

Flatness in the mounting area: 0,02 mm maximum per 10 mm. 

Mounting holes must be deburred and should also be perpendicular to the plane of the heatsink, within 
10° tolerance for M2,5 thread and within 2° tolerance for M3 thread. If the hole in the heatsink is 
threaded, it should be counter-sunk and free of burrs. 


Heatsink compound 


Values of the thermal resistance from mounting base to heatsink (Rt mp-h) given for mounting with 
heatsink compound refer to the use of a metallic oxide-loaded compound. Ordinary silicone grease is 
not recommended. 


For insulated mounting, the compound should be applied to the bottom of both device and insulator. 


Mounting methods for power transistors 
1. Clip mounting (TO-126 and SOT-82) 
Mounting by means of spring clip offers: 
a. A good thermal contact under the crystal area. 
b. Safe insulation for mains and high voltage operation 
2. M2,5 and M3 screw mounting. (TO-126 only). 
The spacing washer should be inserted between screw head and body. 
Mounting torque for screw mounting: 


Minimum torque (for good heat transfer) | 0,4 Nm (4 kgcm) 
Maximum torque (to avoid damaging the device) 0,6 Nm (6 kgcm) 


N.B. when the driven nut or screw is in direct contact with a toothed lock washer the torques are 
as follows: 


Minimum torque (for good heat transfer) 0,55 Nm (5,5 kgcm) 
Maximum torque (to avoid damaging the device) 0,80 Nm (8,0 kgcem) 


3. Body mounting (SOT-82). 


A SOT-82 envelope can be adhesive mounted or soldered into a hybrid circuit. 
For soldering a copper plate or an anodized aluminium plate with copper layer is recommended. 
When adhesive mounting is applied also a ceramic substrate may be used. 
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MOUNTING 
INSTRUCTIONS 
TO-126/SOT-82 


Thermal! data 


From mounting base to heatsink Rth mb-h (K/W) 


clip mounting screw mounting 
direct | insulated j| direct | insulated 


TO-126, with heatsink compound 1,0 3,0 0,5 3,0 
TO-126, without heatsink compound 3,0 6,0 1,0 6,0 
SOT-82, with heatsink compound 0,4 2,0 — _ 
SOT-82, without heatsink compound 2,0 5,0 _ — 


Lead bending 
Maximum permissible tensile force on the body, for 5 seconds is 20 N (2 kgf). 


The leads can be bent through 909 maximum, twisted or straightened. To keep forces within the above- 
mentioned limits, the leads are generally clamped near the body, using pliers. The leads should neither 
be bent nor twisted less than 2,4 mm from the body. 


Lead soldering 
For devices with a maximum junction eae. 150 °C. 


a. Dip or wave soldering 
Temperature < 260 °C at a distance from the body > 5mm and for a total contact time with 
soldering bath or waves < 7 s. 

b. Hand soldering 
Temperature at a distance from the body > 3 mm for a total contact time < 5 s is << 275 °C or 
< 250 °C for a total contact time of < 10 s. 


The body of the device must be kept clear of anything with a temperature > 200 0c. 
Avoid any force on body and leads during or after solar Ng; do not correct the position of the device 
or of its leads after soldering. 


Mounting base soldering 


Recommended metal-alloy of solder paste (85% metal weight) 
62 Sm/36 Pb/2 Ag or 60 Sn/40 Pb. 
~Maximum soldering temperature < 200 °C (tab-temperature). 
Soldering cycle duration including pre-heating < 30 sec. 
For good soldering and avoiding damage to the encapsulation pre-heating is recommended to a 
temperature < 165 °C at a duration < 10s. | 
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MOUNTING | 
INSTRUCTIONS 
TOQ-126/SOT-82 


Mounting instructions for TO-126 and SOT-82 envelopes 


INSTRUCTIONS FOR CLIP MOUNTING 

Direct mounting with clip 56353 

1. Place the device on the heatsink, applying heatsink compound to the mounting base. 

2. Push the short end of the clip into the narrow slot in the heatsink with the clip at an angle of 10° to 
30° to the vertical (see Figs 1 and 2). 

3. Push down the clip over the device until the long end of the clip snaps into the wide slot in the 
heatsink. The clip should bear on the plastic body (see Fig. 3). 


+-—~ 30° 
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a= "0 2 hla LO DIIAMS SSSI 
: : 7269402 4 ' 4 

7278762 
Fig. 1 Heatsink requirements. Fig. 2 Mounting Fig. 3 Position of 
spring clip. transistor (top view). 


Insulated mounting with clip 56353 and mica 56354 (up to 1000 V insulation) | 

1. Place the device with the insulator on the heatsink, applying heatsink compound to the bottom of 
both device and insulator. 

2. Push the short end of the clip into the narrow slot in the heatsink with the clip at an angle of 10° to 
30° to the vertical (see Figs 4 and 5). 

3. Push down the clip over the device until the long end of the clip snaps into the wide slot in the 
heatsink. The clip should bear on the plastic body (Fig. 6). Ensure that the device is centred on the 
mica insulator to prevent creepage. 


40 
38 
aay 
1,8 . 
min 
7Z69102 1 
7285250 
7278763 
Fig. 4 Heatsink requirements. Fig. 5 Mounting. Fig. 6 Position of 


(1) spring clip 56353. transistor (top view). 
(2) insulator 56354. 
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MOUNTING | 
INSTRUCTIONS 
TO-126/SOT-82 


INSTRUCTIONS FOR SCREW MOUNTING - Dimensions in mm 
_ Direct mounting with screw and spacing washer 


M3 bolt 


at 56326 i ia max es 


: sacar SOT TO-126 —45 
WZ heatsink cae % 
, | 33 | 
=== lock washer —>! g 31 + 72787664 
G58) nut | 
7268398 
Fig. 7 Assembly through heatsink with nut. Fig. 8 Heatsink requirements. 


M3 bolt . 

| | Y t 
| UY 4 
AE 56326 Uy mn 

| CLA | WZ 

lt | 10-126 | 
CZZZIIYZZZZA heatsink pale 
Fig. 9 Assembly into tapped heatsink. Fig. 10 Heatsink requirements. 
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MOUNTING 
INSTRUCTIONS 
TO-126/SOT-82 


Mounting instructions for TO-126 and SOT-82 envelopes 


INSTRUCTIONS FOR SCREW MOUNTING 
Insulated mounting with 56326, 56387a and 56387b (up to 300 V) 


oe max ~ 


See eee 
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Fig. 16 Heatsink requirements. 
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Fig. 17 Assembly with tapped heatsink. Fig. 18 Heatsink requirements. 
Legend 
1 M2,5 screw 4 mica washer 56387 a 
2 metal washer 56326 5 lock washer 
3 insulating bush 56387b 6 M2,5 nut 
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MOUNTING 
INSTRUCTIONS 
TO-220/SOT-186 


MOUNTING INSTRUCTIONS FOR TO-220 AND SOT-186 
ENVELOPES 


GENERAL DATA AND INSTRUCTIONS 
General rules 


1. First fasten the device to the heatsink before soldering the leads. 

2. Avoid axial stress to the leads. 

3. Keep mounting tool (e.g. screwdriver) clear of the plastic bedy. 

4. The rectangular washer may only touch the plastic part of the body; it should not exert any force on 
that part (screw mounting). 


Heatsink requirements 


Flatness in the mounting area: 0,02 mm maximum per 10 mm. 
Mounting holes must be deburred, see further mounting instructions. 


Heatsink compound 


Values of the thermal resistance fram mounting base to heatsink (Rip mb-p) given for mounting with 
heatsink compound refer to the use of a metallic oxide-loaded compound. Ordinary silicone grease is 
not recommended. 


For insulated mounting, the compound should be applied to the bottom of both device and insulator. 


Mounting methods for power transistors 
1. Clip mounting 
Mounting with a spring clip gives: 


a. A good thermal contact under the crystal area, and slightly lower Ry} myb-p, values than screw 
mounting. 
b. Safe insulation for mains operation. 


2. M3 screw mounting 


It is recommended that the rectangular spacing washer is inserted between screw head and mounting 
tab. 


Mounting torque for screw mounting: 
(For thread-forming screws these are final values. Do not use self-tapping screws.) 


Minimum torque (for good heat transfer) 0,55 Nm (5,5 kgcm) 
Maximum torque (to avoid damaging the device) 0,80 Nm (8,0 kgcm) 


N.B.: When a nut or screw is not driven direct against a curved spring washer or lock washer (not for 
thread- forming screw), the torques are as follows: 


Minimum torque (for good heat transfer) 0,4 Nm (4 kgem) 
Maximum torque (to avoid damaging the device) 0,6 Nm (6 kgcm) 


N.B.: Data on accessories are given in separate data sheets. 
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INSTRUCTIONS 
TO-220/SOT-186 


MOUNTING 


3. Rivet mounting non-insulated 


The device should not be pop-rivetted to the heatsink. However, it is permissible to press-rivet pro- 
viding that eyelet rivets of soft material are used, and the press forces are slowly and carefully con- 
trolled so as to avoid shock and deformation of either heatsink or mounting tab. 


Thermal data clip screw 
mounting |mounting 


From mounting base to heatsink 


with heatsink compound, direct mounting ~ Rth mb-h K/W 
without heatsink compound, direct mounting Rth mb-h K/W 
with heatsink compound and 0,1 mm 

maximum mica washer Rth mb-h K/W 
with heatsink compound and 0,25 mm 

maximum alumina insulator . Rth mb-h K/W 
with heatsink compound and 0,05 mm mica washer 

insulated up to 500 V Rth mb-h K/W 
insulated up to 800 V/1000 V Rth mb-h K/W 
without heatsink compound and 0,05 mm mica washer 

insulated up to 500 V Rth mb-h K/W 
insulated up to 800 V/1000 V Rth mb-h K/W 


Lead bending 
Maximum permissible tensile force on the body, for 5 seconds is 20 N (2 kgf). 


The leads can be bent through 90° maximum, twisted or straightened. To keep forces within the above- 
mentioned limits, the leads are generally clamped near the body, using pliers. The leads should neither 
be bent nor twisted less than 2,4 mm from the body. 


Soldering 
Lead soldering temperature at > 3 mm from the body; tgjg <5: 
Devices with Tj max < 175 °C, soldering temperature Tsigq max = 275 °C. 
Devices with Tj max < 110 °C, soldering temperature Tsiq max = 240 °C. 
Avoid any force on body and leads during or after soldering: do not correct the position of the device 
or of its leads after soldering. 


It is not permitted to solder the metal tab of the device toa heatsink, otherwise its gunenon temperature 
rating will be exceeded. 


Mounting base soldering 


Recommended metal-alloy of solder paste (85% metal weight) 

62 Sm/36 Pb/2 Ag or 60 Sn/40 Pb. 

Maximum soldering temperature < 200 °C (tab-temperature). 

Soldering cycle duration including pre-heating < 30 sec. 
For good soldering and avoiding damage to the encapsulation pre-heating is recommended to a 
temperature < 165 °C at a duration < 10s. 
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INSTRUCTIONS FOR CLIP MOUNTING 
Direct mounting with clip 56363 
1. Apply heatsink compound to the mounting base, then place the transistor on the heatsink. 


2. Push the short end of the clip into the narrow slot in the heatsink with the clip at an angle of 10° to 
30° to the vertical (see Figs 1 and 2). 

3. Push down the clip over the device until the long end of the clip snaps into the wide slot in the 
heatsink. The clip should bear on the plastic body, not on the tab (see Fig. 2a). 
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Fig. 1 Heatsink requirements. Fig. 2 Mounting. Fig. 2a Position of 
(1) spring clip 56363. transistor (top view). 


Insulated mounting with clip 56364 

With the insulators 56367 or 56369 insulation up to 2 kV is obtained. 

1. Apply heatsink compound to the bottom of both transistor and insulator, then place the transistor 
with the insulator on the heatsink. 

2. Push the short end of the clip into the narrow slot in the heatsink with the clip at an angle of 10° to 
30° to the vertical (see Figs 3 and 4). 


3. Push down the clip over the device until the long end of the clip snaps into the wide slot in the 
heatsink. The clip should bear on the plastic body, not on the tab. Ensure that the device is 
centred on the mica insulator to prevent creepage. 
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Fig. 3 Heatsink requirements. Fig. 4 Mounting. Fig. 4a Position of 
(1) spring clip 56364. transistor (top view). 
(2) insulator 56369 or 56367. 
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MOUNTING 
INSTRUCTIONS 
TO-220/SOT-186 


INSTRUCTIONS FOR SCREW MOUNTING Dimensions in mm 
Direct mounting with screw and spacing washer 


@ through heatsink with nut 


TO-220 Ae YW 


ra had , LD «O35, 
7 Qj max | 
ISN 4 
) 1,5 
YA =~ WA. WB 
RSS 
WZ | : | i 
M3 7269693.2 
Fig. 5 Assembly. Fig. 6 Heatsink requirements. 
(1) M3 screw. 
(2) rectangular washer (56360a). 
(3) lock washer. 
(4) M3 nut. 
(5) heatsink. 
(8) plain washer. 
® into tapped heatsink 
m3 OW 
— Ou 
TO-220._| 
4 
a 
72750204 
Fig. 7 Assembly. Fig. 8 Heatsink requirements. 
(1) M3 screw. 
(2) rectangular washer 56360a. 
(5 


) heatsink. 
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Insulated mounting with screw and spacing washer 


MOUNTING 
INSTRUCTIONS 
TO-220/SOT-186 


Dimensions in mm 


(not recommended where mounting tab is on mains voltage) 


® through heatsink with nut 


M3 screw 


Cane rectangular washer 56360a 
cb Q=220 


Sen een mica insulator 563596 


heatsink 


insulating bush 56359c¢ 


plain washer 


| 
== lock washer 


M3 nut 


7285253 


Fig. 9 Insulated screw mounting with 
rectangular washer. Known as a “‘bottom 
mounting”’. 
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Fig. 10 Heatsink requirements for 500 V 
insulation. 
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Fig. 11 Heatsink requirements for 800 V 
insulation. 


®@ jnto tapped heatsink 


M3 screw 


Zea rectangular washer 56360a 


ALP rectangular insulating bush 56359d 


mica insulator 56359b 


heatsink 


7Z85254 


Fig. 12 Insulated screw mounting with 
rectangular washer into tapped heatsink. 
Known as a ‘‘top mounting”’. 

180° 
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ee. ina + Lal =~ 
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Fig. 13 Heatsink requirements for 500 V 
insulation. 


Leton 7275436 


Fig. 14 Heatsink requirements for 1000 V 
insulation. \ 
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MOUNTING 
INSTRUCTIONS 
SOT-93 


MOUNTING INSTRUCTIONS FOR SOT-93 ENVELOPES 


GENERAL DATA AND INSTRUCTIONS 
General rule 


Avoid any sudden forces on leads and body; these forces, such as from falling on a hard surface, are 
easily underestimated. In the direct screw mounting an M4 screw must be used; an M3 screw in the 
insulating mounting. 


Heatsink requirements 


~ Flatness in the mounting area: 0,02 mm maximum per 10 mm. 
The mounting hole must be deburred. 


Heatsink compound 


The thermal resistance from mounting base to heatsink (Ry mp-h) can be reduced by applying a 
metallic-oxide heatsink compound between the contact surfaces. For insulated mounting the compound 
should be applied to the bottom of both device and insulator. 


Maximum play 


The bush or the washer may only just touch the plastic part of the body, but should not exert any 
force on that part. Keep mounting tool (e.g. screwdriver) clear of the plastic body. 


Mounting torques 


For M3 screw (insulated mounting): 


Minimum torque (for good heat transfer) 0,4 Nm ( 4 kgcem) 

Maximum torque (to avoid damaging the device) 0,6 Nm ( 6 kgcm) 
For M4 screw (direct mounting only): 

Minimum torque (for good heat transfer) 0,4 Nm ( 4 kgcm) 

Maximum torque (to avoid damaging the device) 1,0 Nm (10 kgem) 


Note: The M4 screw head should not touch the plastic part of the envelope. 


Lead bending 

Maximum permissible tensile force on the body for 5s 20 N (2 kgf) 
No torsion is permitted at the emergence of the leads. 

Bending or twisting is not permitted within a lead length of 0,3 mm. 


The leads can be bent through 90° maximum, twisted or straightened; to keep forces within the above- 
mentioned limits, the leads are generally clamped near the body. 


N.B.: Data on accessories are given in chapter Accessories. 
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MOUNTING 
INSTRUCTIONS 
SOT-93 


Soldering 
Recommendations for devices with a maximum junction temperature rating < 175 OC: 
a. Dip or wave soldering 


Maximum permissible solder temperature is 260 °C at a distance from the body of > 5 mm and for 
a total contact time with soldering bath or waves of <7 s. 


b. Hand soldering 


Maximum permissible temperature is 275 OC at a distance from the body of > 3 mm and for a total 
contact time with the soldering iron of < 5s. 


The body of the device must not touch anything with a temperature > 200 OC. 


it is not permitted to solder the metal tab of the device to a heatsink, otherwise the junction tempera- | 
ture rating will be exceeded. 


Avoid any force on body and leads during or after soldering; do not correct the position of the device 
or of its leads after soldering. 


Thermal data 


clip screw 

mounting | mounting 
Thermal resistance from mounting base to heatsink 
direct mounting . 
with heatsink compound Rthmb-h = 0,3 0,3 K/W 
without heatsink compound Rthmb-h =~ 1,5 0,8 K/W 
with 0,05 mm mica washer 
with heatsink compound Rthmb-h = 08 0,8 K/W 
without heatsink compound Rihmb-h = 3,0 2,2 K/W 


INSTRUCTIONS FOR CLIP MOUNTING 
Direct mounting with clip 56379 
1. Place the device on the heatsink, applying heatsink compound to the mounting base. 


2. Push the short end of the clip into the narrow slot in the heatsink with the clip at an angle of 10° to 
20° to the vertical (see Fig. 1b). 


3. Push down the clip over the device until the long end of the clip snaps into the wide slot in the 
heatsink. The clip should bear on the plastic body, not on the tab (see Fig. 1(c)). 


7275849 


Fig. la Heatsink requirements. Fig. 1b Mounting. Fig. 1c Position 
(1) = spring clip 56379. of the device. 
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MOUNTING 
INSTRUCTIONS 
SOT-93 


Mounting instructions for SOT-93 envelopes 


Insulated mounting with clip 56379 
With the mica 56378 insulation up to 1500 V is obtained. 


1. Place the device with the insulator on the heatsink, applying heatsink compound to the bottom of 
both device and insulator. 


2. Push the short end of the clip into the narrow slot in the heatsink with the clip at an angle of 10° to 
20° to the vertical (see Figs 2a and 2b). 


3. Push down the clip over the device until the long end of the clip snaps into the wide slot in the 
heatsink. The clip should bear on the plastic body, not on the tab (see Fig. 2c). There should be 
minimum 3 mm distance between the device and the edge of the insulator for adequate creepage. 


= J ’ 


31] | ae | | tS , nis /SOT-83 
haem aaa [f-—-@ 


SLA CMM MED, i APM 
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Fig. 2a Heatsink requirements. Fig. 2b Mounting. Fig. 2c Position 
(1) = spring clip 56379 of the device. 
(2) = insulator 56378 

INSTRUCTIONS FOR SCREW MOUNTING 

Direct mounting 


Y 
SOT-93—— >» 


heatsink Zina Zi. 


—e, £45 max te 


4 7289316 
7289317 
Fig. 3a Assembly through heatsink with nut. Fig. 3b Heatsink requirements. 


When screw mounting the SOT-93 envelope, it is particularly important to apply a thin, even layer of 
heatsink compound to the mounting base, and to apply torque to the screw slowly so that the 
compound has time to flow and the mounting base is not deformed. Most SOT-93 envelopes contain 
acrystal larger than that in the other plastic envelopes, and it is more likely to crack if the mounting 
base is deformed. 


Legend: (1) M4 screw; (2) piain washer; (6) M4 nut. 
Where vibrations are to be expected the use of a lock washer or of a curved spring washer is recommen- 
ded, with a plain washer between aluminium heatsink and spring washer. 
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MOUNTING 
INSTRUCTIONS 
SOT-93 


insulated screw mounting with nut; up to 800 V. 


ZV 
01583 RY IX. WN 


3 
2 


G4+01 ce 72.75326.1 


—_ 


£28 
Fig. 4 Assembly. Fig. 5 Heatsink requirements 
See also Fig. 9. up to 800 V insulation. 


6 


7Z75324.1 


(1) M3 screw 

(2) plain washer 

(3) insulating bush (56368b) 
(4) mica insulator (56368a) 
(5) lock washer 

(6) M3 nut 


Insulated screw mounting with tapped hole; up to 800 V. 


99 96 
3 
ai 
NI 
ADNFBR?K 


S 
| || 


Gy ge DSSS | SSSA 
Y || IY 
heatsink | 
WY, | LW, 
Ys: 1 i | Vt 
LA | f ; V1, 
[x a Fig. 7 Heatsink requirements 
up to 800 V insulation. 
(1) M3 screw 
(2) plain washer 
(3) insulating bush (56368b) 
Fig. 6 Assembly. (4) micainsulator (56368a) 
See also Fig. 9. (5) lock washer 
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MOUNTING 


Mounting instructions for SUT-93 envelopes INSTRUCTIONS 
SOT-93 


Insulated screw mounting with insert nut; up to 500 V 


SOT -93 1,0min 
SS | PSS a sy 
heatsink 4 cs 


72753231 


Fig. 8 Assembly and heatsink requirements 
for 500 V insulation. See also Fig. 3. 


(1) M3 screw 
(2) plain washer 
(3) insulating bush (56368b) 


(4) mica insulator (56368a) 
(5) lock washer 


SOT-93 


insulator © 


7Z75329 


Fig. 9 Mica insulator. 


The axial deviation (a) between SOT-93 and mica should not exceed 5°. 
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INDEX OF TYPE NUMBERS 


The inclusion of a type number in this publication does not necessarily imply its availability. 


typeno. book _ section typeno. book _ section typeno. book _ section 


BAS29 BAV101 S//S1 Mm /SD 
BAS 3 1 BAV 102 S7/S1 Mm /SD 
BAS32 S BAV 103 $7/S1 Mm/SD 
BAS35 BAW56 S7/S1 Mm/SD 
BAS45 BAW62 S1 SD 


BAS56 BAX12 $1 SD 
BAT 17 BAX14 S1 SD 
BAT 18 BAX18 51 SD 
BAT54 BAY80 S1 SD 
BAT74 BB112 S1 T 


BAT8 1 BB119 S1 t 
BAT82 BB130 S1 T 
BAT83 BB204B- OS T 
BAT85 BB204G_sS'1 T 
BAT86 BB212 51 T 


BAV10 BB405B-—S'1 T 
BAV18 | BB417 S1 ¥ Y 
BAV 19 BB809 51 i 
BAV20 BBIO9A = S41 T 
BAV2 1 | BBSOSB $1 T 


BAV23 BBY3 1 $7/S1 Mm /T 
BAV45 BBY40 S7/S1 Mm /T 
BAV70 | BC107 $3 Sm 
BAV99 BC108 $3 Sm 


BAV100 = S7/S1 BC 109 $3 Sm 


Mm = Microminiature semiconductors Sp = Special diodes 
for hybrid circuits T = Tuner diodes 
SD =Small-signal diodes Vrg = Voltage regulator diodes 


Sm = Small-signal transistors 
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| typeno. book section _ no. book _ section | typeno. book section _| no. book _ section | typeno. book _ section no. book _ section 
BC140 $3 Sm BC818 S7 Mm BCX51 S7 Mm 
BC141 $3 Sm BC846 S7 Mm BCX52 S7 Mm 
BC146 $3 Sm BC847 S7 Mm BCX53 S7 Mm 
BC160 $3 Sm BC848 S7 Mm BCX54 S7 Mm 
BC161 S3 Sm BC849 S7 Mm BCX55 S7 Mm 
BC177 $3 Sm BC850 $7 Mm BCX56 S7 Mm 
BC178 $3 Sm BC856 = S7 Mm BCX68 $7 Mm 
BC179 $3 Sm BC857 $7 Mm BCX69 S7 mm 
BC200 $3 Sm BC858 S7 Mm BCX70* S7 Mm 
BC264A $5 FET BC859 S7 Mn BCX71* S7 Mm 
BC264B $5 FET BC860 S7 Mm BCY56 $3 Sm 
BC264C ~— $5 FET BC868 S7 Mm BCY57 $3 Sm 
BC264D S5 FET BC869 S7 Mm BCY58 $3 Sm 
BC327;A S3 Sm BCF29;R S7 Mm BCY59 $3 Sm 
BC328 S3 Sm BCF30;R S7 Mm BCY70 $3 Sm 
BC337;A $3 Sm BCF32;R S7 Mm BCY7 1 $3 Sm 
BC338 $3 Sm BCF33;R S7 Mm BCY72 $3 Sm 
BC368 $3 Sm BCF70;R S7 Mm BCY78 $3 Sm 
BC369 $3 Sm BCF81;R $7 Mm BCY79 S3 Sm 
BC375 S3 Sm BCV61 $7 Mm BCY87 $3 Sm 
BC376 $3 Sm BCV62 S7 Mm BCY88 $3 Sm 
BC5 46 $3 Sm BCV71;R S7 Mm BCY89 $3 Sm 
BC547 $3 Sm BCV72;R S7 Mm BD131 S4a P 
BC548 $3 Sm BCW29;R S7 Mm BD132 S4a P 
BC549 $3 Sm BCW30;R_ S7 Mm BD135 S4a P 
BC550 $3 Sm BCW31;R S7 Mm BD136 S4a P 
BC556 $3 Sm BCW32;R S7 Mm BD137 S4a P 
BC557 $3 Sm BCW33;R S7 Min BD138 S4a P 
BC558 S3 Sm | BCW60* S7 Mm BD139 S4a P 
BC559 $3 Sm BCW61* $7 Mm BD140 S4a P 
BC560 $3 Sm BCW69;R S7 Mm BD201 S4a P 
BC635 $3 Sm BCW70;R S7 Min BD202 S4a P 
BC636 $3 Sm BCW71;R $7 Mm BD203 S4a P 
BC637 $3 Sm BCW72;R S7 Mm BD204 S4a P 
BC638 $3 Sm BCW81;R $7 Mm BD226 S4a P 
BC639 $3 Sm BCW89;R S7 Mm BD227 S4a Pp 
BC640 $3 Sm BCX17;R S7 Mm BD228 S4a P 
BC807 S7 Mm BCX18;R S7 Mm BD229 S4a P 
BC808 $7 Mm BCX19;R $7 Mm BD230 S4a P 
BC817 $7 Mm BCX20;R $7 Mm BD231 S4a P 
. = series P = Low-frequency power transistors 
FET = Field-effect transistors Sm = Small-signal transistors 


Mm = Microminiature semicondcutors 
for hybrid circuits 
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| typeno. book section —_| | typeno. book section —_| section | typeno. book section _| book section | typeno. book section | book section 


BD843 
BD844 
BD845 
BD8 46 
BD847 


BD233 
BD234 
BD235 
BD236 
BD237 


wut wd 
eo OU OD 
Wows 


BD8 48 
BD849 
BD850 
BD933 
BD934 


BD238 
BD239 
BD239A 
BD239B 
BD239C 


wu uwU SS 
eo WO OO 
cum UU TU 


BD935 
BD936 
BD937 
BD938 
BD939 


BD240 
BD240A 
BD240B 
BD240C 
BD241 


mow Do 
‘Oo tu to oO 
wud twu yy 


BD9 40 
BD941 
BD942 
BD943 
BD944 


BD241A 
BD241B 
BD241C 
BD242 

BD242A 


reo tw oO 
aw UW OU 
eo UW Oo DO 


BD242B 
BD242C 
BD243 

BD243A 
BD243B 


‘BD945 
BD9 46 
BD947 
BD9 48 
BD949 


rd tot oO 
wg ty UD 
moto mW od 


BD243C 
BD244 

BD244A 
BD244B 
BD244c 


BD950 
BD951 
BD952 
BD953 
BD954 


wd wd 
Ord Oo h O 
vVudvdyd ts 


BD329 
BD330 
BD331 
BD332 
BD333 


BD955 
BD956 
BDT20 
BDT2 1 
BDT29 


raat 
ew ord 9 
mutch 


BDT29A 
BDT29B 
BDT29C 
BDT30 

BDT30A 


BD334 
BD335 
BD336 
BD337 
BD338 


yuu uUy yD 
mouUcUS 
wrote ws 


P = Low-frequency power transistors 
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typeno. book _ section type no. book _ section type no. book _ section 
BDT30B S4a P BDT63B S4a P BDV91 S4a P 
BDT30C S4a P BDT63C S4a P BDV92 S4a Pp 
BDT31 S4a P BDT64 S4a P BDV93 S4a P 
BDT31A S4a P BDT64A S4a P BDV94 S4a P 
BDT31B S4a P BDT64B $4a P BDV95 S4a P 
BDT31C S4a P BDT64C S4a P BDV96 S4a P 
BDT32 S4a P BDT65 S4a P BDW55 S4a Pp 
BDT32A S4a P BDT65A S4a P BDW56 S4a p 
BDT32B S4a Pp BDT65B S4a P BDW57 S4a Pp 
BDT32C S4a P BDT65C S4a P BDW58 S4a Pp 
BDT41 S4a P BDT8 1 S4a P BDW59 S4a P 
BDT41A S4a P BDT82 S4a P BDW60 S4a Pp 
BDT41B S4a -#—p BDT83 S4a P BDX35 S4a P 
BDT41C S4a P BDT84 S4a P BDX36 S4a P 
BDT42 S4a P BDT85 S4a P BDX37 S4a Pp 
BDT42A S4a P BDT86 S4a P BDX42 S4a ?P 
BDT42B S4a P BDT87 S4a P BDX43 S4a P 
BDT42C S4a P BDT88 S4a P BDX44 S4a P 
BDT5 1 S4a P BDT91 S4a P BDX45 S4a P 
BDT52 S4a P BDT92 S4a P BDX46 S4a P 
BDT53 S4a P BDT93 S4a P BDX47 S4a P 
BDT54 S4a P BDT94 S4a P BDX62 S4a P 
BDT55 S4a Pp BDT95 S4a P BDX62A S4a Pp 
BDT56 S4a P  BDT96 S4a Pp BDX62B- = S4a P 
BDT57 S4a P BDV64 S4a P BDX62C S4a Pp 
BDT58 s4a P BDV64A S4a p BDX63 S4a P 
BDT60 S4a P BDV64B S4a Pp BDX63A S4a P 
BDT60A S4a P BDV64C S4a P BDX63B S4a Pp 
BDT60B S4a P BDV65 S4a P BDX63C S4a Pp 
BDT60C S4a P BDV65A S4a Pp BDX64 S4a P 
BDT61 S4a P BDV65B S4a Pp BDX64A S4a P 
BDT61A S$4a P BDV65C S4a P BDX64B S4a P 
BDT61B S4a P BDV66A S4a Pp BDX64C S4a P 
BDT6 1C S4a P BDV66B S4a P BDX65 S4a P 
BDT62 S4a P BDV66C S4a P BDX65A S4a P 
BDT62A S4a P BDV66D S4a P BDX65B S4a P 
BDT62B S4a P BDV67A S4a P BDX65C S4a P 
BDT62C S4a P BDV67B S4a p BDX66 S4a Pp 
BDT63 S4a P BDV67C S4a P BDX66A S4a P 
P BDV67D S4a P P 


BDT63A S4a BDX66B S4a 


P = Low-frequency power transistors 
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typeno. book _ section type no. book _ section typeno. book section 
BDX66C P BF410A  S5 FET BF623 S7 Mm 
BDX67 P BF410B = S5 FET BF660;R_ S7 Mm 
BDX67A P BF410C  S5 FET BF689K S10 WBT 
BDX67B P BF410D = $5 FET BF763 $10 WBT 
BDX67C P BF419 S4b HVP BF767 S7 Mm | 
BDX68 P BF420 $3 Sm BF819 S4b HVP 
BDX68A P BF421 $3 Sm BF820 S7 Mm 
BDX68B P BF422 $3 Sm BF821 S7 Mm 
BDX68C P BF423 $3 Sm BF822 S7 Mm 
BDX69 P BF450 $3 Sm BF823 S7 Mm 
BDX69A P BF451 $3 Sm BF824 S7 Mm 
BDX69B P BF457 S4b HVP BF857 S4b HVP 
BDX69C P BF 458 S4b HVP BF858 S4b HVP 
BDX77 P BF459 S4b HVP BF859 S4b HVP 
BDX78 P BF 469 S4b HVP BF869 S4b HVP 
BDX9 1 P BF470 S4b HVP BF870 S4b HVP 
BDX92 P BF 471 S4b HVP BF87 1 S4b ~ HVP 
BDX93 P BF472 S4b HVP BF872 S4b HVP 
BDX94 P BF 483 53 Sm BF926 $3 Sm 
BDX95 P BF485 $3 Sm BF936 $3 Sm 
BDX96 BF487 S3 Sm BF939 $3 Sm 
BDY90 BF494 $3 Sm BF960 $5 FET 
BDYSOA BF495 $3 Sm BF964 $5 FET 
BDY9 1 BF496 $3 Sm BF966 s5 FET 
BDY92 BF510 S7/S5  Mm/FET BF967 $3 Sm 

BF 198 BF511 S7/S5  Mm/FET BF970 $3 Sm 
BF199 BF512 S7/S5 Mm/FET BF979 $3 Sm 
BF240 BF513 $7/S5 Mm/FET BF980 $5 FET 
BF241 BF536 S7 Mm BF981  =§=S5 FET 
BF245A BF550;R_ S7 Mm BF982 S5 FET 
BF245B BF569 S7 Mm BF989 $7/S5  Mm/FET 
BF245C BF579 S7 Mm BF990 S7/S5  Mm/FET 
BF247A BF583 S4b HVP BF991 S7/S5  Mm/FET 
BF247B ' BF585 S4b HVP BF992 $7/S5  Mm/FET 
BF247C BF587 S4b HVP BF994 S7/S5  Mm/FET 
BF256A BF591 S4b HVP BF996 $7/S5  Mm/FET 
BF256B BF593 S4b HVP BFG23 $10 WBT 
BF256C BF620 S7 Mm BFG32 $10 WBT 
BF324 BF621 S7 Mm BFG34 $10 WBT 


BF370 BF622 S7 Mm BFG5 1 S10 WBT 


FET = Field-effect transistors P = Low-frequency power transistors 
HVP = High-voltage power transistors Sm = Small-signal transistors 
Mm = Microminiature semiconductors WBT = Wideband hybrid IC transistors 


for hybrid circuits 
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typeno. book _ section type no. book _ section type no. book _ section 
BFG65 $10 WBT BFR31 S5/S7  FET/Mm BFW17A S10 WBT 
BFGIOA $10 WBT BFR49 $10 WBT BFW30 S10 WBT 
BFG91A S10 WBT BFR53;R S7 Mm BFW61 $5 FET 
BFG96 $10 WBT BFR54 $3 Sm BFW92 $10 WBT 
BFP9OA $10 WBT BFR64 $10 WBT BFW92A S10 WBT 
BFPI1A $10 WBT BFR65 $10 WBT BFW93 S10 WBT 
BFP96 $10 WBT BFR84 $5 FET BFX29 $3 Sm 
BFQ10  ~=— $5 FET BFRIO $10 WBT BFX30 $3 Sm 
BFQ11 $5 FET BFR9OA $10 WBT BFX34 $3 Sm 
BFQ12 S5 FET BFR9Y 1 $10 WBT BFX84 $3 Sm 
BFQ13 S5 FET BFRI1A $10 WBT BFX85 $3 Sm 
BFQ14 $5 FET BFR92;R_ S77 Mm BFX86 $3 Sm 
BFQ15 S5 FET BFR92A;R S7 Mm BFX87 $3 Sm 
BFQ16 $5 FET BFR93;R S7: Mm BFX88 $3 Sm 
BFQ17 S7 Mm BFR93A;R S7 Mm BFX89 S10 WBT 
BFQ18A S7- Mm | BFR94 S10 WBT BFY50 $3 Sm 
BFQ19 S7 Mm BFR95 $10 WBT BFY51 $3 Sm 
BFQ22S S10 WBT BFR96 $10 WBT BFY52 $3 Sm 
BFQ23 $10 WBT BFRI6S $10 WBT BFY55 $3 Sm 
BFQ23C SiO WBT BFR101A;B S7/S5 Mm/FET BFY90 S10 WBT 
BFQ24 S10 WBT BFS17;R S7 Mm BG2000_—=s: G1 RT 
BFQ32 $10 WBT BFS18;R $7 Mm BG2097 S1 RT 
BFQ32C $10 WBT BFS19;R S7 Mm BGD102 S10 WBM 
BFQ32S $10 WBT BFS20;R S7 Mm BGD1O2E $10 WBM 
BFQ33 $10 WBT BFS21. $5 FET BGD104 $10 WBM 
BFQ34 $10 WBT BFS21A S5 FET BGDIO4E $10 WBM 
BFQ34T $10 WBT BFS22A S6 RFP BGX11* S2b ThM 
BFQ42 S6 RFP BFS23A S6 RFP BGX12* S2b ThM 
BFQ43 S6 RFP BFT24 $10 WBT BGX13*  $2b ThM 
BFQ51 $10 | WBT BFT25;R_ S7 Mm BGX14* S2b ThM 
BFQ51C $10 WBT BFT44 $3 Sm BGX15*  $2b ThM 

— BFQ52 S10 WBT BFT45 $3 Sm BGX17* S2b ThM — 
BFQ53 $10 WBT BFT46 $7/S5  Mm/FET BGX25 S2a ThM 
BFQ63 $10 WBT BFT92;R S7 Mm BGY22 S6 RFP 
BFQ65 $10 WBT BFT93;R 5S7 Mm BGY22A S6 RFP 
BFQ66 $10 WBT BFW10 S5 FET BGY23 S6 RFP 
BFQ68 $10 WBT BFW11 S5 FET BGY23A S6 RFP 
BFQ136 S10 WBT BFW12 $5 FET 
BFR29_ ss S5 FET BFW13 $5 FET 
BFR30 S5/S7 FET /Mm BFW16A $10 —WBT 

* = series Sm = Small-signal transistors 

FET = Field-effect transistors ThM = Thyristor modules 

Mm = Microminiature semiconductors WBM = Wideband hybrid IC modules 

for hybrid circuits WBT = Wideband hybrid IC transistors 
RFP = R.F. power transistors and modules 
RT =Tripler 
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RFP BLU45/12 S6 RFP BLW33 S6 RFP 
BGY40A S6 RFP BLU50 S6 RFP BLW34 S6 RFP 
BGY40B S6 RFP BLUS 1 S6 RFP BLW50F S6 RFP 
BGY41A S6 RFP BLU52 S6 RFP BLW60 S6 RFP 
BGY41B S6 RFP BLU53 S6 RFP BLW60C S6 RFP 
BGY43 S6 RFP BLU60/12 S6é RFP BLW76 S6 RFP 
BGY45A = S6 RFP BLU97 S6 RFP BLW/77 S6 RFP 
BGY45B = S6 RFP BLUIS8 S6 RFP BLW78 S6 RFP 
BGY46A S6 RFP BLUY99 S6 RFP BLW79 S6 RFP 
BGY46B S6 RFP BLV10 S6 RFP BLW80 S6 RFP 
BGY47. S6 RFP BLV11  S6 RFP BLW81  —-S6 REP 
BGY50 S10 WBM BLV20 S6 RFP BLW82 S6 RFP 
BGY5 1 $10 WBM BLV21 S6 RFP BLW83 S6 RFP 
BGY52 S10 WBM BLV25 S6 RFP BLW84 S6 RFP 
BGY53 $10 WBM BLV30 S6 RFP BLW85 S6 RFP 
BGY54 $10 WBM BLV30/12 S6 RFP BLW86 S6 RFP 
BGY55 S10 WBM BLV31 S6 RFP BLW87 S6 RFP 
BGY56 $10 WBM BLV32F S6 RFP BLW89 S6 RFP 
BGY57 $10 WBM BLV33 S6 RFP BLW90 S6 RFP 
BGY58 $10 WBM BLV33F S6 RFP BLW9 1 S6 RFP 
BGY58A $10 WBM BLV36 S6 RFP BLW95 S6 RFP 
BGY59 $10 WBM BLV37 S6 RFP BLW96 S6 RFP 
BGY60 S10 WBM BLV45/12 S6 RFP BLW97 S6 RFP 
BGY6 1 S10 WBM BLV57 S6é RFP BLW98 S6 RFP 
BGY65 S10 WBM BLV59 S6 RFP BLW99 S6 RFP 
BGY67 $10 WBM BLV75/12 S6 RFP BLX 13 S6 RFP 
BGY67A $10 WBM BLV80/28 S6 RFP BLX13C S6 RFP 
BGY70 $10 WBM BLV90 S6 RFP BLX14 S6 RFP 
BGY7 1 S10 WBM BLV9 1 S6 RFP BLX15 S6 RFP 
BGY74 $10 WBM BLV92 S6 RFP BLX39 S6 RFP 
BGY75 $10 WBM BLV93 S6 RFP BLX65 S6 RFP 
BGY84 S10 WBM BLV94 S6 REP BLX65E S6 RFP 
BGY84A $10 WBM BLV95 S6 RFP | BLX67 S6 RFP 
BGY85 $10 WBM BLV96 S6 RFP | BLX68 S6 RFP 
BGY85A S10 WBM BLV97 S6 RFP BLX69A S6 RFP 
BGYI3A §S6 RFP BLV98 S6 RFP BLX91A S6 RFP 
BGY93B S6 RFP BLV99 S6 RFP BLX91CB S6 RFP 
BGY9I3C S6 RFP BLW29 S6 RFP BLX92A S6 . RFP 
BLU20/12 S6 RFP BLW3 1 S6 RFP BLX93A S6 RFP 
BLU30/12 S6 RFP BLW32 S6 RFP BLX94A 8 S6 RFP 
* = series 


RFP =R.F. power transistors and modules 
WBM = Wideband hybrid IC modules 
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BLX94C S6 RFP BS170 $5 FET BSS61 Sn 
BLX95 $6 RFP BSD10 $5 FET BSS62 Sm 
BLX96 S6 RFP ~ BSD12 $5 FET BSS63;R $7 Mm 
BLX97 S6 RFP BSD20 $5/7 FET BSS64;R_ $7 Mm 
BLX98 $6 RFP BSD22 S5/7 FET BSS68 Sm 
BLY85 S6 RFP BSD212 $5 FET BSS83 FET /Mm 
BLY87A S6 RFP BSD213 S5 FET BST15 
BLY87C S6 RFP BSD214 $5 FET BST 16 
BLY88A S6 RFP BSD215 S5 FET BST39 
BLY88C S6 RFP BSR12;R_ S7 Mm 
BLY89A S6 RFP BSR13;R S7 Mm 
BLY89C S6 RFP BSR14;R S7 | Mm 
BLY90 S6 RFP BSR15;R_ S7 Mm 
BLY91A S6 RFP BSR16;R = S7 Mm 
BLY9I1C S6 RFP BSR17;R_ $7 Mm 
BLY92A S6 RFP BSR17A;R S7 Mm 
BLY92C S6 RFP BSR18;R $7 Mm 
BLY93A S6 RFP BSR18A;R S7 Mm 
BLY93C S6 RFP BSR30 S7 Mm 
BLY94 S6 RFP BSR31 S7 Mm 
BLY97 S6 RFP BSR32 S7 Mm BST78 
BPF 10 S8 PDT BSR33 S7 Mm BST80 
BPF24 S8 PDT BSR40. S7 Mm BST82 
BPW22A S8 PDT BSR41 S7 Mm BST84 
BPW50 S8 PDT BSR42 S7 Mm BST86 
BPX25 $8 PDT BSR43 S7 Mm BST9O 
BPX29 S8 PDT BSR50 S53 Sm BST97 
BPX40 S8 PDT BSR51 S53 Sn BST 100 
BPX41 $8 PDT BSR52 S3 Sm BST110 
BPX42 S8 PDT BSR56 S7/S5 Mm/FET | BST120 
BPX7 1 S8 PDT BSR57 S$7/S5 Mm/FET BST122 
BPX72 S8 PDT BSR58 S7/S5  Mm/FET BSV15 
‘BPX95C S8 PDT BSR60 $3 Sm 
BR100/03 S2b Th BSR61 S3 Sm 
BR101 S3 Sm BSR62 S3 Sm BSV52;R_ S7 
BRY39 $3 Sm BSS38 $3 Sm BSV64 S3 
BRY56 $3 Sn BSS50 S3 Sn BSV78 S5 
BRY6 1 S7 Mm BSS51 S3 Sn BSV79 S5 
BRY62 S7 Mm BSS52 S3 Sm BSV80 S5 
BS107 S5 FET BSS60 S3 Sm BSV8 1 $5 
FET = Field-effect transistors PDT = Photodiodes or transistors 
Mm = Microminiature semiconductors Th = Thyristors 
for hybrid circuits Tri = Triacs 
Sm = Small-signal transistors RFP =R.F. power transistors and modules 
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type no. 


BSW66A 
BSW67A 
BSW68A 
BSX19 
BSX20 


BSX45 
BSX46 
BSX47 
BSX59 
BSX60 


BSX61 

BSY95A 
BT136* 
BT137* 
BT138* 


BT139* 
BT149* 
BT151* 
BT152* 
BT 153 


BT155* 
BT157* 
BTV24* 
BTV34* 
BTV58* 


BTV59* 
BIV60* 
BTW23* 
BTW38* 
BTW40* 


BTW42* 
BTW43* 
BTW45* 
BTW58* 
BTW59* 


BTW63* 
BIW92* 
BTX18* 
BTX94* 
BTY79* 


* = series 


section 


Sm 
Sm 
Sm 
Sm 
Sm 


Sm 
Sm 
Sm 
Sm 
Sm 


PM = Power MOS transistors 


R = Rectifier diodes 


typeno. book 


BTY91*  S2b 
BU426 S4b 
BU426A S4b 
BU433 S4b 
BU505 S4b 
BU506 S4b 
BU506D S4b 
BU5O8A S4b 
BU508D S4b 
BU705 S4b 
BU706 S4b 
BU706D S4b 
BU806 S4b 
BU807 S4b 
BU804 S4b 
BU824 S4b 
BU826 S4b 
BUP22* S4b 
BUP23*  S4b 
BUS11;A S4b 
BUS12;A S4b 
BUS13;A S4b 
BUS14;A S4b 
BUS21* S4b 
BUS22* S4b 
BUS23* S4b 
BUT11;A S4b 
BUT11F  S4b 
BUT11AF S4b 
BUV82 S4b 
BUV83 S4b 
BUV89 S4b 
BUVIO;A S4b 
BUW11;A S4b 
BUW12;A S4b 
BUW13;A S4b 
BUWS8 4 S4b 
BUW85 S4b 
BUX46;A S4b 
BUX47;A S4b 


SP = Low-frequency switching power transistors 


section 


type no. 


BUX48;A 
BUX80 
BUX8 1 
BUX82 
BUX83 


BUX84 
BUX84F 
BUX85 
BUX85F 
BUX86 


BUX87 
BUX88 
BUX90 
BUX98 
BUX98A 


BUX99 
BUY89 
BUZ 10 
BUZ10A 
BUZ 11 


BUZ11A 
BUZ 14 
BUZ 15 
BUZ20 
BUZ21 


BUZ23 
BUZ24 
BUZ25 
BUZ30 
BUZ31 


BUZ32 
BUZ33 
BUZ34 
BUZ35 
BUZ36 


BUZ40 
BUZ41A 
BUZ42 
BUZ43 
BUZ44A 


INDEX 


book section 


S4b SP 
S4b SP 
S4b SP 
S4b SP 
S4b SP 
S4b SP 
S4b SP 
S4b SP 
S4b SP 
S4b SP 
S4b SP 
S4b SP 
S4b SP 
S4b SP 
S4b SP 
S4b SP 
S4b SP 
S9 PM 
S9 PM 
S9 PM 
S9 PM 
S9 PM 
59 PM 
S9 PM 
S9 PM 
S9 PM 
S9 PM 
S9 PM 
S9 PM 
S9 PM 
S9 PM 
S9 PM 
59 PM 
S9 PM 
S9 PM 
S9 PM 
59 PM 
S9 PM 
S9 PM 
S9 PM 


Sm = Small-signal transistors 
Th = Thyristors 
Tri = Triacs 
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BUZ45 
BUZ45A 


— BUZ45B 


*% 


R 


BUZ45C 
BUZ46 


BUZ50A 
BUZ50B 
BUZ53A 
BUZ5 4 

BUZ54A 


BUZ60 
BUZ60B 
BUZ63 
BUZ63B 
BUZ64 


BUZ7 1 
BUZ71A 
BUZ72 
BUZ72A 
BUZ73A 


BUZ74 
BUZ74A 
BUZ76 
BUZ76A 
BUZ80 


BUZ80A 
BUZ83 
BUZ83A 
BUZ84 
BUZ84A 


BY228 

BY229* 
BY249* 
BY260* 
BY261* 


BY329* 
BY359* 
BY 438 
BY 448 
BY458 


= series 


= Rectifier diodes 
PM = Power MOS transistors 


October 1985 


se =e se 2) 


DAD w wa 


type no. 


BY509 
BY527 
BY584 
BY588 


BY609 
BY610 
BY6 14 
BY619 
BY620 


BY707 
BY 708 
BY709 


BY710 


BY711 


BY712 
BY713 
BY714_ 
BYD13, 
BYD33 


BYD73, 
BYM56 
BYQ28* 
BYR29* 
BYT79* 


BYV10 

BYV19* 
BYV20* 
BYV21* 
BYV22* 


BYV23* 
BYV24* 
BYV26 

BYV27* 
BYV28* 


BYV29* 
BYV30* 
BYV32* 
BYV33* 
BYV34* 


section 


y= i i DDD A Dw Bwana Dw Dm AD Dw BADD Dw ADAD wD BAnAWDAaAD 


DDD DW DA 


x . 
BYV36 


BYV39* 
BYV42* 
BYV43* 
BYV72* 


BYV73* 
BYV79* 
BYV92* 
BYV95A 
BYV95B 


BYV95C 
BYV96D 
BYVI6E 
BYW25* 
BYW29* 


BYW30* 
BYW31* 
BYW54 
BYW55 
BYW56 


BYW92* 
BYW93* 
BYW94* 
BYW95A 
BYW95B 


BYW95C 
BYW96D 


BYWI6E 


BYX25* 


BYX30* 


BYX32* 
BYX38* 
BYX39* 
BYX42* 
BYX46* 


BYX50* 
BYX52* 
BYX56* 
BYX90G 
BYX94 


$1 

S2a 
S2a 
S2a 
S2a 


S$2a 
S2a 
S2a 
S1 
$1 


tS pO DO DO 


type no. book _ section 


AWAD sas oe = ae | Banana w 


Bmw ww 


y= = Be en) ye * ee = 


aA aD Bw 


type no. 


BYX96* 
BYX97* 
BYX98* 
BYX99* 
BZD23 


BZT03 
BZV10 
BZVi1 
BZV12 
BZV 13 


BZV14 
BZV37 
BZV46 
BZV49* 
BZV55* 


x 
B2V85, 


BZWO3 
BZ2wi4 
BZW/70* 
BZW86* 


B2ZW9 1* 
BZX55 
BZX70* 
BZX75 
BZX79* 


BZX84* 
BZX90 
BZX91 
BZX92 
BZX93 


BZX94 

BZY91* 
BZY93* 
BZY95* 
BZY96* 


CFX13 
CFX21 
CFX30 
CFX31 
CFX32 


section 


Vrg/Mm 
Mm 


Mm/Vrg 
Vrf 
Vrft 
Vrf 
Vrt 


Vrt 
Vrg 
Vrg 
Vrg 
Vrg 


type no. 


CFX33 
CNX2 1 
CNX35 
CNX36 
CNX37 


CNX38 
CNX44 
CNX48 
CNX62 
CNY50 


CNY52 
CNY53 
CNY57 
CNY57A 
CNY62 


CNY63 
CQ209S 
CQ216X 
CQ216Y 
CQ327;R 


CQ330;R 
CQ331;R 
CQ332;R 
CQ427;R 
CQ430;R 


CQ431;R 
CQ432;:R 
COF24 
CQL10A 
CQL13 


CQL13A 
CQL14A 
CQL14B 
CQN10 
CQN11 


CQT10 
CQT11 
CQT12 


CQV60(L) S8 
CQV60A(L)S8 


book section 


typeno. book 


CQV61A(L) 
CQV62(L) 
CQV70(L) 
CQV7OA(L) 
CQV71A(L) 


CQV72(L) 
CQV80L 
CQV80AL 
CQV81L 
CQV82L 


CQW10(L) 

CQW10A(L) 
CQW10B(L) 
CQW11A(L) 
CQW11B(L) 


CoW12(L) 
CQW12B(L) 
CQW20A 
cQw21 
CQW22 


CQW24(L) 
CQW54 
CQX10 
CQX11 
CQX12 


CQX24(L) 
CQx5 1 

CQXx54(L) 
CQX64(L) 
CQX74(L) 


CQX74Y 
CQY11B 
CQY11C 
CQY24B(L) 
CQY49B 


coy49c 
coY50 
cQY52 
CQOY54A 
CQOY58A 


section 


* = series PhC = Photocouplers 

D = Displays R= Rectifier diodes 

LED = Light-emitting diodes TS = Transient suppressor diodes 
M = Microwave transistors Vrf = Voltage reference diodes 


Mm = Microminiature semiconductors 
Ph = Photoconductive devices 


Vrg = Voltage regulator diodes 
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CQY89A ~—_sS8 
CQY94 S8 
CQY94B(L) S8 
CQY95B $8 
CQY96(L) $8 
CQY97A S8 
LAE2001R S11 
LAE4001Q $11 
LAE4001R-_ S11 
LAE4002S_ = S11 
LAE6000Q_—=s S11 
LBE1004R = S11 
LBE1010R S11 
LBE2003S $11 
LBE2005Q-~—s S11 
LBE2008T S11 
LBE2009S S11 
LCE1010R Si1 
LCE2003S S11 
LCE2005Q_—s S11 
LCE2008T S11 
LCE2009S S11 
LJE42002T S11 
LKE1004R-~ = S11 
LKE2002T S11 
LKE2004T S11 
LKE2015T $11 
LKE21004R S11 
LKE21015T $11 
LKE21050T S11 
LKE27010R $11 
LKE27025R S11 
LKE32002T S11 
LKE32004T S11 
LTE42005S_ S11 


LTE42008R 
LTE42012R 


11 
LV1721E50OR S11 
LV2024E45R S11 
LV2327E40R S11 


ee - -S 


aa sk = Ss 


section 


LED 
LED 
LED 
LED 
LED 


LED 


a SS SS = = em = 2 SS 


= 2 SS S 


SS SSS 


FET = Field-effect transistors 
LED = Light-emitting diodes 
= Microwave transistors 


M 
p 


= Low-frequency power transistors 
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LV3742E16R S11 
LV3742E24R S11 


LWE2015R S11 
LWE2025R = S11 
LZ1418E100RS11 


MKB12040WS S11 
MKB12100WS S11 
MKB12140W S11 
M06075B2002S11 
MO06075B4002ZS 11 


MRB12175YR S11 
MRB12350YR S11 
MS 1011B700YS 11 
MS6075B8002S 11 
MSB12900Y S11 


MZO0912B75Y S11 


MZ0912B150YS11 
OM286 $13 
OM287 $13 
0M320 S10 
OM32 1 $10 
OM322 $10 
0M323 $10 
OM323A $10 
OM335 $10 
0M3 36 $10 
0M337 $10 
OM337A S10 
OM339 $10 
OM345 $10 
OM350 $10 
0M360 S10 
OM36 1 $10 
0M370 S10 
OM386 $13 


0M387 
OM93 1 
OM961 
0SB9110 
0SB9115 


SEN 
Sm 
St 


book 


x= SERRE = SSS 


= SSR ES 


= Sensors 


OSB9210 
0SB9215 
0SB9410 
0SB9415 
0SM9110 


OSM9115 
0SM9210 
OSM9215 
OSM9410 
OSM9415 


OSM9510 
OSM9511 
0SM9512 
0SS9110 
0SS9115 


0SS9210 
0S$S9215 
0SS9410 
0SS9415 
PBMF 4391 


PBMF 4392 
PBMF 4393 
PDE 100 1U 
PDE1003U 
PDE 1005U 


PDE1010U 
PEE 100 1U 
PEE1003U 
PEE 1005U 
PEE1010U 


PH2222;R 
PH2222A;R 
PH2369 
PH2907;R 
PH2907A;R 


PH2955T 
PH3055T 
PH5415 
PH5416 
PH13002 


= Small-signal transistors 


= Rectifier stacks 


WBM= Wideband hybrid IC modules 


S2a 
S2a 
S2a 
S2a 
S2a 


S2a 
S2a 
$2a 
S2a 
S2a 


section type no. book section 


INDEX 


type no. section type no. book — section type no. book section 
PH13003 SP RPY89 S8 I TIP115 S4a P 
PHSD5 1 R RPY9O* S8 I TIP116 S4a P 
PKB3001U M RPY91* S8 I TIP117 S4a P 
PKB3003U M RPY93 S8 I TIP120 S4a P 
PKB3005U M RPY94 S8 I TIP121 S4a PP 
PKB12005U M RPY95 58 I TIP122 S4a  P 
PKB20010U M RPY96 S8 I TIP125 S4a P 
PKB23001U M RPY97 $8 I TIP126 S4a P 
PKB23003U M RV3135B5X S11 M TIP127 S4a P 
PKB23005U M RX1214B300Y S11 M TIP130 S4a P 
PKB25006T M RXB12350Y S11 M TIP131 S4a Pp 
PKB32001U M RZ21214B35Y S11 M TIP 132 S4a_P 
PKB32003U M RZ21214B60W S11 M TIP135 S4a P 
PKB32005U M RZ1214B65Y Si1 M TIP 136 S4a P 
PPC5001T M RZ1214B125W S11 M TIP137 S4a P 
PQC500 1T M RZ1214Bi25Y $11 M TIP140 S4a P 
PTB23001X M RZ21214B150Y S11 M TIP141 S4a P 
PTB23003X M RZ2833B45W S11 M TIP145 S4a_ P 
PTB23005X M R23135B15U Si1 M TIP146 S4a P 
PTB3200 1X M RZ23135Bi5W S11 M TIP147 S4a PB 
PTB32003X M R2Z3135B25U Si1 M TIP2955 
PTB32005X M RZ3135B30W S11 M TIP3055 
PTB42001X M R2Bi2100Y S11 M IN8B21;A 
PTB42002X M RZB12350Y Sii M 1N823;A 
PTB42003X M R2Z1214B300YS11  M 1N825;A 
PV3742B4X M TIP29* S4a_ P 1N827;A 
PVB42004X M TIP30* S4a P 1N829;A 
PZ1418B15U M TIP31* S4a PP 1N9 14 
PZ1418B30U M TIP32* S4a P 1N916 
PZ1721B12U M TIP33* S4a_ P 1N3879 
PZ1721B25U TIP34* S4a_ P 1N3880 R 
PZ2024B10U TIP41* S4a P 1N388 1 R 
PZ2024B20U TIP42* S4a Pp 1N3882 R 
PZB16035U TIP47 S4a P 1N3883 R 
PZB27020U TIP48 S4a_ P 1N3889 R 
RPY58A TIP49 S4a_ P 1N3890 R 
RPY76B TIP50 S4a P 1N3891 R 
RPY86 TIP110 S4a_ P 1N3892 R 
RPY87 TIP111 S4a_ P 1N3893 R 
RPY88 TIP112 S4a  P 1N3909 R 

° = series RFP =R.F. power transistors and modules 

| = Infrared devices SD = Small-signal diodes 

M = Microwave transistors Sm = Small-signal transistors 

P = Low-frequency power transistors SP = Low-frequency switching power transistors 

Ph = Photoconductive devices Vrf = Voltage reference diodes 

R = Rectifier diodes 
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type no. 


1N3910 
1N3911 
1N3912 
1N3913 
1N4001G 


1N4002G 
1N4003G 
1N4004G 
1N4005G 


1N4006G 


A 


FET = Field-effect transistors 

= Infrared devices 

= Photoconductive devices 
= Rectifier diodes 


Ph 


R 


1N4007G 
1N4148 
1N4150 
1N4151 
1N4153 


1N4446 
1N4448 
1N4531 
1N4532 
1N5059 


1N5060 
1N5061 
1N5062 
1N5832 
1N5833 


1N5834 
1N6097 
1N6098 
2N918 
2N929 


2N930 

2N1613 
2N1711 
2N1893 
2N2219 


2N2219A 


2N2222 


2N2222A 


2N2297 
2N2368 


book 


S2a 
S2a 


S3 


$3 
S3 


= Accessories 
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section 


type no. 


2N2369 


2N2369A 


2N2483 
2N2484 
2N2904 


2N2904A 


2N2905 


2N2905A 


2N2906 


2N2906A 


2N2907 


2N2907A 


2N3019 
2N3020 
2N3053 


2N3375 
2N3553 
2N3632 
2N3822 
2N3823 


2N3866 
2N3903 
2N3904 
2N3905 
2N3906 


2N3924 
2N3926 
2N3927 
2N3966 
2N4030 


2N4031 
2N4032 
2N4033 
2N409 1 
2N4092 


2N4093 
2N4123 
2N4124 
2N4125 
2N4126 


book — section type no. book section 


RFP = R.F. power transistors and modules 
= Small-signal diodes 
= Small-signal transistors 


SD 
Sm 


2N4391 © 


2N4392 
2N4393 
2N4427 
2N4856 


2N4857 
2N4858 
2N4859 
2N4860 
2N486 1 


2N5 400 
2N5401 
2N5415 
2N5416 
2N5550 


2N5551 


2N6659 . 


2N6660 
2N6661 
61SV 


375CQY/B 
497CQF/A 
498CQL 
5620 1d 
562013 


96245 
56246 
5626 1a 


56264a,b 


56295 


596326 
56339 
56352 
96353 
96354 


56359b 
56359c 
56359d 
56360a 
56363 


WBT= Wideband transistors 
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56364 
56367 
56368a 
56368b 
56369 


56378 
56379 
56387a,b 
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